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Current copies of the following documents are hereby made part of these
contract documents by reference. These documents are available on the DFCM
web site at http://dfcm.utah.gov or are available upon request from DFCM:

DFCM General Conditions dated May 25, 2005
DFCM Application and Certificate for Payment dated May 25, 2005

Technical Specifications:
Drawings:

The Agreement and General Conditions dated May 25,
2005 have been updated from versions that were formall
adopted and in use prior to this date. The changes made to

the General Conditions are identified in a document entitled
Revisions to General Conditions that is available on DFCM’s
://dfcm.utah.gov
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INVITATION TO BID

ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I
ARE ALLOWED TO BID ON THIS PROJECT

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for

the construction of the following project:

HVAC AND CONTROLS UPGRADE - PROVO REGIONAL CENTER
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT - PROVO, UTAH

DFCM PROJECT NO: 05031310

The work includes replacing water cooled Dx compressors with air cooled condensing units. Replacing
VAV box controls, Dx coils, air handler dampers, fan powered VAV boxes and associated hot water
valves. Utah Controls will provide the building controls scope of work. Construction cost estimate:

$464,028

FIRM NAME POINT OF CONTACT
A_H. Palmer Mr. Val Palmer
Alternative Mechanical Cont Mr. Ron White
Barclay Mechanical Mr. Mike Barclay
KOH Mechanical Contractors Mr. Larry Hansen
Mechanical Service and Systems Mr. Randy Karren
Palmer-Christiansen Company Inc Mr. Brett Christiansen
Ralph Tye and Sons, Inc Mr. Doug Tye
S.R. Mechanical, Inc. Mr. Steven Roberts
U.S. Mechanical, LLC Mr. Brad Bylund

PHONE
(435) 752-4814
(801) 261-8523
(435) 835-5084
(801) 254-7013
(801) 255-9333
(801) 466-1679
(801) 262-9900
(435) 529-7492
(801) 785-6028

FAX
(435) 752-6991
(801) 261-8561
(435) 835-5085
(801) 254-6374
(801) 561-4673
(801) 466-1777
(801) 262-1391
(435) 529-7851
(801) 785-6029

The bid documents will be available on Friday, September 30, 2005 from DFCM at 4110 State Office
Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on the DFCM web page at
http://dfcm.utah.gov. For questions regarding this project, please contact Bill Bowen, Project Manager,

DFCM, at (801) 538-3271. No others are to be contacted regarding this project.

A MANDATORY pre-bid meeting and site visit will be held at 10:00 AM on Tuesday, October 4, 2005
at the Provo Regional Center, 151 East Center Street, Provo, Utah. All short listed prime contractors
wishing to bid on this project must attend this meeting.

Bids must be submitted by 3:30 PM on Tuesday, October 18, 2005 to DFCM, 4110 State Office Building,
Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference Room, 4110
State Office Building, Salt Lake City, Utah. Note: Bids must be received at 4110 State Office Building
by the specified time. The contractor shall comply with and require all of its subcontractors to comply
with the license laws as required by the State of Utah.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction & Management reserves the right to reject any or all bids or to
waive any formality or technicality in any bid in the interest of the State.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT
MARLA WORKMAN, CONTRACT COORDINATOR
4110 State Office Bldg., Salt Lake City, Utah 84114
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STAGE II BIDDING PROCESS

ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I ARE
ALLOWED TO BID ON THIS PROJECT

1. Invitational Bid Procedures

Invitation to Bid: DFCM will notify each short-listed firm via e-mail and/or fax when a project
is ready for construction services.

Bid Documents: Bidding documents including plans and specifications (if applicable) may be
obtained by accessing DFCM’s web page at http://dfcm.utah.gov or at DFCM’s office 4110
State Office Building, Salt Lake City, Utah 84114.

Mandatory Pre-Bid Site Meeting: If required, the schedule contained in this document will
indicate the date, time, and place of the mandatory pre-bid site meeting. At this meeting,
contractors will receive additional instructions about the project and have an opportunity to ask
questions about project details. If a firm fails to attend a pre-bid site meeting labeled
“Mandatory” they will not be allowed to bid on the project.

Written Questions: The schedule contained in this document will indicate the deadline for
submitting questions in writing to the DFCM Representative pertaining to this project.

Final Addendum: The schedule contained in this document will indicate the deadline for DFCM
issuing the final addendum clarifying questions and changes to the scope of work. Contractors
are responsible for obtaining and responding to information contained in the addenda.

Submitting Bids: Bids must be submitted to DFCM, 4110 State Office Building, Salt Lake City,
Utah 84114 by the deadline indicated on the schedule contained in this document. Bids
submitted after the deadline will not be accepted. Bids will be opened at DFCM on the date,
time, and place indicated on the schedule. (Additional information pertaining to bidding is
contained later in this document). It is your responsibility to allow for the time needed to park
on Capitol Hill as recent construction activity has made the parking more difficult. Identification
is required to enter the building.

Subcontractors List: The firm selected for the project must submit a list of all subcontractors by

the deadline indicated on the schedule contained in this document. (Additional information
pertaining to subcontractor lists is contained later in this document)

2. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as
stated in the Notice to Contractors.
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Stage II — Bidding Process
Page No. 2

3. Bids

Before submitting a bid, each bidder shall carefully examine the Contract Documents; shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations;
and shall include in the bid the cost of all items required by the Contract Documents. If the
bidder observes that portions of the Contract Documents are at variance with applicable laws,
building codes, rules, regulations or contain obvious erroneous or uncoordinated information, the
bidder shall promptly notify the DFCM Representative and the necessary changes shall be
accomplished by Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form
provided in the procurement documents and submitted in a sealed envelope at the location
specified by the Notice to Contractor's prior to the published deadline for the submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON
THE BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER
TO BE CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than the DFCM’s required bid
bond form, and the bid security meets all other legal requirements, the bidder will be allowed to
provide an acceptable bid bond by the close of business on the next business day following
notification by DFCM of submission of a defective bid bond security. Note: A cashier’s check
cannot be used as a substitute for a bid bond.

4. Contract and Bond

The Contractor's Agreement will be in the form bound in the specifications. The Contract Time
will be as indicated in the bid. The successful bidder, simultaneously with the execution of the
Contract Agreement, will be required to furnish a performance bond and a payment bond, both
bearing original signatures, upon the forms provided in the procurement documents. The
performance and payment bonds shall be for an amount equal to one hundred percent (100%) of
the Contract Sum and secured from a company that meets the requirements specified in the
requisite forms. Any bonding requirements for Subcontractors will be specified in the
Supplementary General Conditions.
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Stage 11 — Bidding Process
Page No. 3

5. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List
Form”, which are included as part of these Contract Documents. The subcontractors list shall be
delivered to DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.
Requirements for listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with
requirements for the listing and changing of subcontractors. Any contractor who is found to not
be in compliance with these requirements is subject to a debarment hearing and may be debarred
from consideration for award of contract for a period of up to three years.

6. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part
of the drawings, specifications or other Contract Documents, such person shall submit to the
DFCM Representative a request for an interpretation thereof. The person or entity submitting
the request will be responsible for its prompt delivery. Any interpretation of the proposed
documents will be made only by Addenda duly issued and a copy of such Addenda will be
mailed or delivered to each person or entity receiving a set of documents. Neither DFCM nor
A/E will be responsible for any other explanations or interpretations of the proposed documents.
AJ/E shall be deemed to refer to the architect or engineer hired by DFCM as the A/E or
Consultant for the Project.

7. Addenda
Any Addenda issued during the time of bidding shall become part of the Contract Documents

made available to the bidders for the preparation of the bid, shall be covered in the bid, and shall
be made a part of the Contract.

8. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible
bidder, based on the lowest combination of base bid and acceptable prioritized alternates,
provided the bid is reasonable, is in the interests of the State of Utah to accept and after applying
the Utah Preference Laws in U.C.A. Title 63, Chapter 56. The DFCM reserves the right to waive
any technicalities or formalities in any bid or in the bidding. Alternates will be accepted on a
prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc.
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Stage II — Bidding Process
Page No. 4

9. DFCM Contractor Performance Rating

DFCM will evaluate the performance of the Contractor. This evaluation may include comments
from the User. The Contractor will have an opportunity to review and comment on the
evaluation. Evaluations, including the Contractor’s comments, may be considered in future
selection in the evaluation of the Contractor’s past performance.

10. Licensure

The Contractor shall comply with and require all of its Subcontractors to comply with the license
laws as required by the State of Utah.

11. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

12. Time is of the Essence

The completion deadline for this project is February 3, 2006 Failure to meet the completion
deadline may result in a poor performance rating from DFCM which may have a negative impact
on your firm’s ability to obtain future work with the state of Utah and may also result in
liquidated damages being assessed. Time is of the essence in regard to all the requirements of
the Contract Documents.

13. Withdrawal of Bids

Bids may be withdrawn on written request received from bidders within 24 hours after the bid
opening if the contractor has made an error in preparing the bid.

14. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed
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Stage II — Bidding Process
Page No. 5

the standards set forth in the drawings and specifications and are compatible with the intent and
purpose of the design, subject to the written approval of the A/E. Such written approval must
occur prior to the deadline established for the last scheduled addenda to be issued. The A/E’s
written approval will be in an issued Addendum. If the descriptive material is not restrictive, the
products of other manufacturers specified will be accepted without prior approval provided they
are compatible with the intent and purpose of the design as determined by the A/E.

15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by the DFCM to any concern of
financial responsibility of the Contractor, Subcontractor or Sub-subcontractor.

16. Debarment.

By submitting a bid, the Contractor certifies that neither it nor its principals, including project
and site managers, have been, or are under consideration for, debarment or suspension, or any
action that would exclude such from participation in a construction contract by any governmental
department or agency. If the Contractor cannot certify this statement, attach to the bid a detailed
written explanation which must be reviewed and approved by the DFCM as part of the
requirements for award of the Project.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
PROJECT SCHEDULE
Stage Il = Two-Stage Bidding Process
PROJECT NAME: HVAC AND CONTROLS UPGRADE - PROVO REGIONAL CENTER
DFCM - PROVO, UTAH
DFCM PROJECT #: 05031310
Event Day Date Time Place
Stage II Bidding Documents| Friday |September 30, 2005| 9:00 AM DFCM, 4110 State Office Bldg,
'Available SLC, UT and DFCM web site *
Mandatory Pre-bid Site Tuesday October 4, 2005 | 10:00 AM |Provo Regional Center
Meeting 151 East. Center Street
Provo, UT
Last Day to Submit Friday October 7, 2005 4.00 PM |DFCM, 4110 State Office Bldg,
Questions SLC, UT
Final Addendum Issued Tuesday | October 11,2005 | 4:00 PM [DFCM, 4110 State Office Bldg,

SLC, UT or DFCM web site*
Prime Contractors Turnin | Tuesday | October 18,2005 | 3:30 PM |DFCM, 4110 State Office Bldg,
Bid and Bid Bond / Bid SLC, UT

Opening in DFCM
Conference Room
Subcontractors List Due Wednesday | October 19,2005 | 3:30 PM DFCM, 4110 State Office Bldg,
SLC, UT

Project Completion Date Friday February 3, 2006

* DFCM’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors" and in accordance with the Request for Bids
for the HVAC AND CONTROLS UPGRADE - PROVO REGIONAL CENTER; - DIVISION OF
FACILITIES CONSTRUCTION AND MANAGEMENT - DFCM PROJECT #05031310 and
having examined the Contract Documents and the site of the proposed Work and being familiar with all
of the conditions surrounding the construction of the proposed Project, including the availability of labor,
hereby proposes to furnish all labor, materials and supplies as required for the Work in accordance with
the Contract Documents as specified and within the time set forth and at the price stated below. This
price is to cover all expenses incurred in performing the Work required under the Contract Documents of
which this bid is a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we
agree to perform for the sum of:

BASE BID: Perform all work during normal working hours.

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)
ADDITIVE ALTERNATE #1: Additional cost to perform all work after hours.

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by February 3, 2006 after receipt of the
Notice to Proceed, should I/we be the successful bidder, and agree to pay liquidated damages in the
amount of $150.00 per day for each day after expiration of the Contract Time as stated in Article 3 of the
Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.
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BID FORM
PAGE NO. 2

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10)
days, unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and
Payment bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful
performance of the contract. The Bid Bond attached, in the amount not less than five percent (5%) of the
above bid sum, shall become the property of the Division of Facilities Construction and Management as
liquidated damages for delay and additional expense caused thereby in the event that the contract is not
executed and/or acceptable 100% Performance and Payment bonds are not delivered within time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of 20
Principal's name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of ,20 , personally appeared before me

whose 1dent1ty is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20
My Commission Expires:
Resides at:

NOTARY PUBLIC
Agency:

Agent:
Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

INSTRUCTION AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated
in these Contract Documents, on the following basis:

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED

¢ Any additional subcontractors identified in the bid documents shall also be listed.

e The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

¢ List subcontractors for base bid as well as the impact on the list that the selection of any alternate
may have.

¢ Bidder may not list more than one subcontractor to perform the same work.

e Bidder must list “Self” if performing work itself.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's
license number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder
shall certify that all subcontractors, required to be licensed, are licensed as required by State law. A
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who
provide only materials, equipment, or supplies to a contractor or subcontractor.

BIDDER LISTING 'SELF' AS PERFORMING THE WORK:

Any bidder that is properly licensed for the particular work and intends to perform that work itself in
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the
term ‘Self” for that category on the subcontractor list form. Any listing of ‘Self” on the sublist form
shall also include the amount allocated for that work.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and
why the bidder was unable to obtain a qualified subcontractor bid. The Director must find that the
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in
order for the bid to be considered. If awarded the contract, the Director shall supervise the bidder’s
efforts to obtain a qualified subcontractor bid. The amount of the awarded contract may not be
adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of ‘Special Exception’” on
the sublist form shall also include amount allocated for that work.
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law. Director may withhold awarding the contract
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the
contractor shall have 24 hours to submit the correction to the Director. If such correction is submitted
timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed
subcontractors only after receiving written permission from the Director based on complying with all
of the following criteria.

(1) The contractor has established in writing that the change is in the best interest of the State and
that the contractor establishes an appropriate reason for the change, which may include, but not
is not limited to, the following reasons: the original subcontractor has failed to perform, or is
not qualified or capable of performing, and/or the subcontractor has requested in writing to be
released.

(2) The circumstances related to the request for the change do not indicate any bad faith in the
original listing of the subcontractors.

3) Any requirement set forth by the Director to ensure that the process used to select a new
subcontractor does not give rise to bid shopping.

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.

(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change
order being issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing
to being removed unless the Contractor establishes that the subcontractor is not qualified for
the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” 300,000.00 123456789000
CONCRETE (ALTERNATE #1) XYZ Concrete Inc 298,000.00 987654321000
MECHANICAL “Special Exception” Fixed at: 350,000.00 (TO BE PROVIDED
(attach documentation) AFTER OBTAINING
SUBCONTRACTOR)

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS
SUBCNTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
SUBCONTRACTORS LIST
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR

TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
We certify that:
1. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any

alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.
3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A
WRITTEN CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS
DEEMED APPROPRIATE BY DFCM. ATTACH A SECOND PAGE IF NECESSARY.

15
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FUGITIVE DUST PLAN

The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice
to proceed.

The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including

the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from
noncompliance.

Page 1 of 7
16
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Utah Division of Air Quality
April 20, 1999

GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3, 4, 5, 6,7

Source Information:

1. Name of your operation (source): provide a name if the source is a construction site.

2. Address or location of your operation or construction site.

3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation.

4. Lengths of the project, if temporary (time period).

5. Description of process (include all sources of dust and fugitive dust). Please, if necessary, use

additional sheets of paper for this description. Be sure to mark it as an attachment.

6. Type of material processed or disturbed.

7. Amount of material processed (tons per year, tons per month, Ibs./hr., and applicable units).

Page 2 of 7
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8. Destination of product (where will the material produced be used or transported, be specific,
provide address or specific location), information needed for temporary relocation applicants.

9. Identify the individual who is responsible for the implementation and maintenance of fugitive
dust control measures. List name(s), position(s) and telephone number(s).

10.  List, and attach copies of any contract lease, liability agreement with other companies that may,
or will, be responsible for dust control on site or on the project.

Page 3 of 7
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Description of Fugitive Dust Emission Activities
(Things to consider in addressing fugitive dust control strategies.)

1. Type of activities (drilling and blasting, road construction, development construction, earth
moving and excavation, handling and hauling materials, cleaning and leveling, etc).

2. List type of equipment generating the fugitive dust.
3. Diagram the location of each activity or piece of equipment on site. Please attach the diagram.
4. Provide pictures or drawings of each activity. Include a drawing of the unpaved/paved road

network used to move loads “on” and “off” property.

5. Vehicle miles travels on unpaved roads associated with the activity (average speed).
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.)
7. Estimate the size of the release area at which the activity occurs (square miles). For haul or dirt

roads include total miles of road in use during the activity.

Page 4 of 7
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Description of Fugitive Dust Emission Controls on Site

Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined
by Approval Order conditions or federal requirements such as NSPS), and control strategies must
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for
compliance with R307-309-3.

1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and
haul roads.
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization,

synthetic cover, wind breaks, vegetative cover, etc).

3. Method of application of dust suppressant.
4. Frequency of application of dust suppressant.
5. Explain what triggers the use of a special control measure other than routine measures already in

place, such as covered loads or measures covered by a permit condition (increase in opacity, high
winds, citizen complaints, dry conditions, etc).

6. Explain in detail what control strategies/measures will be implemented off-hours, i.e.,
Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day.

Page 5 of 7
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Description of Fugitive Dust Control Off-site

Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on
public and private paved roads in compliance with R307-309-5, 6, 7.

1. Types of emission controls initiated by your operation that are in place “off” property
(application of water, covered loads, sweeping roads, vehicle cleaning, etc.).

2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive
dust, are deposited on public and private paved roads.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Page 6 of 7
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Fugitive Dust Control Plan Violation Report

When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of
Violation. The report must include the following information:

1.

Name and address of dust source.

Time and duration of dust episode.

Meteorological conditions during the dust episode.

Total number and type of fugitive dust activities and dust producing equipment within each
operation boundary. If no change has occurred from the existing dust control plan, the source
should state that the activity/equipment is the same.

Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or
the sources dust control plan.

Reasons for failing to control dust from the dust generating activity or equipment.

New and/or additional fugitive dust control strategies necessary to achieve compliance with
R307-309-3,4, 5, 6, or 7.

If it can not be demonstrated that the current approved Dust Control Plan can result in
compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to
demonstrate compliance with 307-309-3 through 7. Within 30 days of receiving a fugitive dust
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for
review and approval.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Attachments: DFCM Form FDR R-307-309, Rule 307-309

Page 7 of 7
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300/300/ /FVA/ / !/

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of ,20  , by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 2

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00), which
is the base bid, and which sum also includes the cost of a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.
Said bonds have already been posted by the Contractor pursuant to State law. The required proof of
insurance certificates have been delivered to DFCM in accordance with the General Conditions before
the execution of this Contractor's Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete within (__ ) calendar days after the date of the Notice to
Proceed. Contractor agrees to pay liquidated damages in the amount of $ per day for each day
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance
with the Contract Documents, if Contractor's delay makes the damages applicable. The provision for
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement;
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay
damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Notice to Contractors, Instructions to
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and
oral presentations that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the
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CONTRACTOR'S AGREEMENT
PAGE NO. 3

Contractor requests payment and agrees to safeguard and protect such equipment or materials and is
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. It is understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.

25

DFCM FORM 7b-2 012405



CONTRACTOR'S AGREEMENT
PAGE NO. 4

ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREQOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable

attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREQF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis  dayof , 20 , personally appeared before me,
whose 1dent1ty is personally known to me (or proved to me on the basis of satisfactory eV1dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public
(SEAL)
My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
Financial Manager, Date Date
Division of Facilities Construction Manager -
and Management Capital
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
May 25, 2005
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of
DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 , to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF
) ss.
COUNTY OF )
On this day of , 20____, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
gl‘lidre.ss‘ Approved As To Form: May 25, 2005
one: By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the "Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the ""Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of 20 R
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF )
On this day of 20 , personally appeared before me

, whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent: Approved As To Form: May 25, 2005
Address: By Alan S. Bachman, Asst Attorney General
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
CHANGE ORDER #
CONTRACTOR: AGENCY OR INSTITUTION:
PROJECT NAME:
PROJECT NUMBER:
CONTRACT NUMBER:
ARCHITECT: DATE:
CONSTRUCTION | PROPOSAL AMOUNT DAYS
CHANGE REQUEST
DIRECTIVE NO. NO. INCREASE | DECREASE | INCREASE | DECREASE
Amount Days Date
ORIGINAL CONTRACT
TOTAL PREVIOUS CHANGE ORDERS
TOTAL THIS CHANGE ORDER
ADJUSTED CONTRACT

DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms,
sum, scope of the Work and time.

Contractor:

Date
Architect/Engineer:

Date
Agency or Institution:

Date
DFCM:

Date
Funding Verification:

Date

Page of page(s)
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially
Completed as defined in the General Conditions; including that the construction is sufficiently completed in
accordance with the Contract Documents, as modified by any change orders agreed to by the parties, so that the State
of Utah can occupy the Project or specified area of the Project for the use for which it is intended.

The DFCM accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation,
including utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

A list of items to be completed or corrected is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including
authorized changes thereof.

The Contractor shall complete or correct the Work on the list of items appended hereto within
calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list
of items noted and agreed to shall be: $

by:

CONTRACTOR (include name of firm) DATE
by:

A/E DATE
by:

USING INSTITUTION OR AGENCY DATE
by:

DFCM DATE

cc: Parties Noted

DFCM, Director
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Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade

DFCM # 05031310
PROVO REGIONAL CENTER
CHILLER REPLACEMENT AND
CONTROLS UPGRADE
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DIVISION OF FACILITIES CONSTRUCTION
AND MANAGEMENT

4110 State Office Building / Salt Lake City, Utah 84114 / 538-3018

SPECIFICATIONS

PREPARED BY

WHW ENGINEERING INC.
1354 EAST 3300 SOUTH, SUITE 200
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PHONE: (801) 466-4021
FAX: (801) 466-8536
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Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

DIVISION 1 - GENERAL REQUIREMENTS

01100 SUMMARY

01310 PROJECT MANAGEMENT AND COORDINATION
01320 CONSTRUCTION PROGRESS DOCUMENTATION
01732 SELECTIVE DEMOLITION

01781 PROJECT RECORD DOCUMENTS

01782 OPERATION AND MAINTENANCE DATA

DIVISION 15 - MECHANICAL SPECIFICATION

15050 BASIC MATERIALS & METHODS
15073 VIBRATION AND SEISMIC CONTROLS
15081 DUCT INSULATION

15083 REFRIGERANT PIPING

15110 VALVES

15181 HYDRONIC PIPING

15183 REFRIGERANT PIPING

15671 CONDENSING UNITS

15761 AIR COILS

15815 METAL DUCTS

15820 DUCT ACCESSORIES

15840 AIR TERMINAL UNITS

15910 DDC CONTROLS

15970 WATER SYSTEM TEST AND BALANCE

DIVISION 16 — ELECTRICAL WORK

16000 GENERAL PROVISIONS, ELECTRICAL
16060 MINOR ELECTRICAL DEMOLISION FOR REMODELING
16110 RACEWAYS

16120 CONDUCTORS

16130 ELECTRICAL BOXES

16140 OUTLETS AND WIRING DEVICES

16190 SUPPORTING DEVICES

16195 ELECTRICAL IDENTIFICATION

16400 SECONDARY SERVICE AND DISTRIBUTION
16440 SAFETY SWITCHES

16450 SECONDARY GROUNDING

16470 CIRCUIT BREAKERS

16475 FUSES

16480 MOTOR STARTERS AND CONTROLS



Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310
DIVISION 1
GENERAL REQUIREMENTS

01100 SUMMARY

01310 PROJECT MANAGEMENT AND COORDINATION
01320 CONSTRUCTION PROGRESS DOCUMENTATION
01732 SELECTIVE DEMOLITION

01781 PROJECT RECORD DOCUMENTS
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Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including the state of Utah DFCM
General and Supplementary Conditions and other Division 1 Specification Sections,
apply to this Section.

SUMMARY
This Section includes the following:

Work covered by the Contract Documents.
Use of premises.

Owner's occupancy requirements.

Work restrictions.

Specification formats and conventions.

abron-~

Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for limitations and
procedures governing temporary use of Owner's facilities.

WORK COVERED BY CONTRACT DOCUMENTS

Project Identification: Provo Regional Center Chiller Replacement & Controls Upgrade
DFCM # 05031310

1. Project Location: Provo, Utah.
Owner: State of Utah

1. Owner's Representative: DFCM
Architect: WHW Engineering

The Work consists of the following:

1. The Work includes replacing water cooled Dx compressors with packaged air
cooled condensing units, replacing VAV box controls, Dx coils, air handler
dampers, some VAV boxes and some additional hot water valves.

2. The building will remain occupied throughout project. All work done in occupied
areas shall occur after hours. Any other work that may disrupt occupant’s
functions, such as noise, parking, etc. shall also be done after hours.

SUMMARY 01100 - 1



Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

1.4

A

1.5

1.6

USE OF PREMISES

General:  Contractor shall have limited use of interior space for construction
operations. All work shall be coordinated with the designated building representative.
Work on the roof and in the equipment room is not limited unless it shuts down the any
building operations. Work in occupied areas shall be scheduled ahead of time with
building representative.

1. Owner Occupancy: Allow for Owner occupancy of Project site and use by the
public.

2. Entrances: Keep entrances serving premises clear and available to Owner,
Owner's employees, and the public.

Use of Existing Building: Maintain existing building in a weathertight condition
throughout construction period. Repair damage caused by construction operations.
Protect building and its occupants during construction period.

OWNER'S OCCUPANCY REQUIREMENTS

Full Owner Occupancy: Owner will occupy site and building during entire construction
period. Cooperate with Owner during construction operations to minimize conflicts and
facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-
day operations.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied or
used facilities without written permission from Owner and authorities having
jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect
Owner's operations.

WORK RESTRICTIONS

On-Site Work Hours: Work shall be generally performed inside the existing building
during normal business working hours of 7:00 a.m. to 6:00 p.m., Monday through
Friday, except when necessary to avoid occupant disruption.

1. Weekend Hours: As approved by the user.

2. Early Morning Hours: As approved by the user.

3.  After hours: As approved by the user.

4. Hours for Utility Shutdowns: 72 hours notice. See paragraph 1.5 -A - 2.

Existing Ultility Interruptions: Do not interrupt utilities serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary utility services according to requirements indicated:

1. Notify Owner not less than 72 hours in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.
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1.7 SPECIFICATION FORMATS AND CONVENTIONS

A.  Specification Format: The Specifications are organized into Divisions and Sections
using the 16-division format and CSI/CSC's "MasterFormat" numbering system.

1.

Section Identification: The Specifications use Section numbers and titles to help
cross-referencing in the Contract Documents. Sections in the Project Manual are
in numeric sequence; however, the sequence is incomplete because all available
Section numbers are not used. Consult the table of contents at the beginning of
the Project Manual to determine numbers and names of Sections in the Contract
Documents.

Division 1:  Sections in Division 1 govern the execution of the Work of all
Sections in the Specifications.

B. Specification Content: The Specifications use certain conventions for the style of
language and the intended meaning of certain terms, words, and phrases when used in
particular situations. These conventions are as follows:

1.

Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as
appropriate. Words implied, but not stated, shall be inferred as the sense
requires. Singular words shall be interpreted as plural, and plural words shall be
interpreted as singular where applicable as the context of the Contract
Documents indicates.

Imperative mood and streamlined language are generally used in the
Specifications. Requirements expressed in the imperative mood are to be
performed by Contractor. Occasionally, the indicative or subjunctive mood may
be used in the Section Text for clarity to describe responsibilities that must be
fulfilled indirectly by Contractor or by others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the

context, are implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100

SUMMARY
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section includes administrative provisions for coordinating construction operations
on Project including, but not limited to, the following:

Coordination Drawings.

Administrative and supervisory personnel.
Project meetings.

Requests for Interpretation (RFIs).

PO~

Each contractor shall participate in coordination requirements. Certain areas of
responsibility will be assigned to a specific contractor.

Related Sections include the following:

1. Division 1 Section "Construction Progress Documentation" for preparing and
submitting Contractor's Construction Schedule.

2. Division 1 Section "Closeout Procedures" for coordinating closeout of the
Contract.

DEFINITIONS

RFI: Request from Contractor seeking interpretation or clarification of the Contract
Documents.

COORDINATION

Coordination: Each contractor shall coordinate its construction operations with those of
other contractors and entities to ensure efficient and orderly installation of each part of
the Work. Each contractor shall coordinate its operations with operations, included in
different Sections, that depend on each other for proper installation, connection, and
operation.

1. Schedule construction operations in sequence required to obtain the best results
where installation of one part of the Work depends on installation of other
components, before or after its own installation.

PROJECT MANAGEMENT AND COORDINATION 01310 - 1
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1.5

2. Coordinate installation of different components with other contractors to ensure
maximum accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

4, Where availability of space is limited, coordinate installation of different
components to ensure maximum performance and accessibility for required
maintenance, service, and repair of all components, including mechanical and
electrical.

Prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports,
and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of
their Work is required.

Administrative Procedures: Coordinate scheduling and timing of required
administrative procedures with other construction activities and activities of other
contractors to avoid conflicts and to ensure orderly progress of the Work. Such
administrative activities include, but are not limited to, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

CoNOGORrWN =

Conservation: Coordinate construction activities to ensure that operations are carried
out with consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. Refer to other Sections for disposition of salvaged
materials that are designated as Owner's property.

SUBMITTALS

Coordination Drawings: Prepare Coordination Drawings if limited space availability
necessitates maximum utilization of space for efficient installation of different
components or if coordination is required for installation of products and materials
fabricated by separate entities.

1.  Content: Project-specific information, drawn accurately to scale. Do not base
Coordination Drawings on reproductions of the Contract Documents or standard
printed data. Include the following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.
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b. Indicate required installation sequences.
C. Indicate dimensions shown on the Contract Drawings and make specific

note of dimensions that appear to be in conflict with submitted equipment
and minimum clearance requirements. Provide alternate sketches to
Architect for resolution of such conflicts. Minor dimension changes and
difficult installations will not be considered changes to the Contract.

2. Sheet Size: At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.

3. Number of Copies: Submit two opaque copies of each submittal. Architect will
return one copy.

4. Refer to individual Sections for Coordination Drawing requirements for Work in
those Sections.

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list
of key personnel assignments, including superintendent and superintendants for key
sub-contractors. Identify individuals and their duties and responsibilities; list addresses
and telephone numbers, including mobile and office telephone numbers. Provide
names, addresses, and telephone numbers of individuals assigned as standbys in the
absence of individuals assigned to Project.

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General: In addition to Project superintendent, provide other administrative and
supervisory personnel as required for proper performance of the Work.

1. Include special personnel required for coordination of operations with other
contractors.

1.7 PROJECT MEETINGS

A.  General: Owner and architect will schedule and conduct meetings and conferences at
Project site, unless otherwise indicated.

1.  Attendees: Inform participants and others involved, and individuals whose
presence is required, of date and time of each meeting.

2.  Agenda: Architect shall prepare the meeting agenda, and distribute the agenda
to all invited attendees.

3. Minutes: Architect shall record significant discussions and agreements achieved,
and distribute the meeting minutes to everyone concerned.

B. Preconstruction Conference: Owner shall schedule a preconstruction conference
before starting construction. Conference will be at Project site or another convenient
location. Conduct the meeting to review responsibilities and personnel assignments.

1. Attendees: Authorized representatives of Owner, Architect, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the conference. All participants at the
conference shall be familiar with Project and authorized to conclude matters
relating to the Work.
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2. Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for RFIs.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Submittal procedures.

Preparation of Record Documents.

Use of the premises and existing building.

Work restrictions.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

Safety.

Security.

Progress cleaning.

Working hours.

SEFYPTOTOSITATTISQMOQ0 T

3. Minutes: Architect will record and distribute meeting minutes.

C. Progress Meetings: Conduct progress meetings at regular intervals as scheduled by
owner. Coordinate dates of meetings with preparation of payment requests.

1. Attendees: In addition to representatives of Owner and Architect, each
contractor, subcontractor, supplier, and other entity concerned with current
progress or involved in planning, coordination, or performance of future activities
shall be represented at these meetings. All participants at the conference shall
be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last
meeting. Determine whether each activity is on time, ahead of schedule, or
behind schedule, in relation to Contractor's Construction Schedule.
Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will
be completed within the Contract Time.

1)  Review schedule for next period.
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b. Review present and future needs of each entity present, including the
following:
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17)
18)
19)
20)

Interface requirements.
Sequence of operations.
Status of submittals.
Deliveries.

Off-site fabrication.

Access.

Site utilization.

Temporary facilities and controls.
Work hours.

Hazards and risks.
Progress cleaning.

Quality and work standards.

Status of correction of deficient items.

Field observations.

RFls.

Status of proposal requests.
Pending changes.

Status of Change Orders.
Pending claims and disputes.

Documentation of information for payment requests.

3. Minutes: Architect will record and distribute to Contractor the meeting minutes.
4. Reporting: Distribute minutes of the meeting to each party present and to parties
who should have been present.

a. Schedule Updating: Revise Contractor's Construction Schedule after each
progress meeting where revisions to the schedule have been made or

recognized.

meeting.

1.8 REQUESTS FOR INTERPRETATION (RFls)

Issue revised schedule concurrently with the report of each

A. Procedure: Immediately on discovery of the need for interpretation of the Contract
Documents, and if not possible to request interpretation at Project meeting, prepare
and submit an RFI in the form specified.

1. RFIs shall originate with Contractor.

Contractor will be returned with no response.
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in
Contractor's work or work of subcontractors.

RFls submitted by entities other than

B. Content of the RFI: Include a detailed, legible description of item needing
interpretation and the following:

1. Project name.

2. Date.

3. Name of Contractor.

PROJECT MANAGEMENT AND COORDINATION
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4. Name of Architect.
5 RFI number, numbered sequentially.
6 Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8 Field dimensions and conditions, as appropriate.
9 Contractor's suggested solution(s). If Contractor's solution(s) impact the
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments: Include drawings, descriptions, measurements, photos, Product
Data, Shop Drawings, and other information necessary to fully describe items
needing interpretation.

a. Supplementary drawings prepared by Contractor shall include dimensions,
thicknesses, structural grid references, and details of affected materials,
assemblies, and attachments.

C. Hard-Copy RFls:

1. Identify each page of attachments with the RFI number and sequential page
number.

D. Software-Generated RFls: Software-generated form with substantially the same
content as indicated above.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

E. Architect's Action: Architect will review each RFI, determine action required, and return
it. Allow seven working days for Architect's response for each RFI. RFls received after
1:00 p.m. will be considered as received the following working day.

1. The following RFls will be returned without action:

a. Requests for coordination information already indicated in the Contract

Documents.
b. Requests for interpretation of Architect's actions on submittals.
C. Incomplete RFIs or RFls with numerous errors.

2. Architect's action may include a request for additional information, in which case
Architect's time for response will start again.

3.  Architect's action on RFls that may result in a change to the Contract Time or the
Contract Sum may be eligible for a change order.

a. If Contractor believes the RFI response warrants change in the Contract
Time or the Contract Sum, notify Architect in writing within 7 days of receipt
of the RFI response.

F.  On receipt of Architect's action, update the RFI log and immediately distribute the RFI

response to affected parties. Review response and notify Architect within seven days if
Contractor disagrees with response.
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G. RFI Log: Prepare, maintain, and submit a tabular log of RFls organized by the RFI
number. Submit log at progress meetings. Include the following:

Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number including RFIs that were dropped and not submitted.

RFI description.

Date the RFI was submitted.

Date Architect's response was received.

Identification of related Minor Change in the Work, Construction Change
Directive, and Proposal Request, as appropriate.

Identification of related Field Order, Work Change Directive, and Proposal
Request, as appropriate.

Nl WN -~

©

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

Preliminary Construction Schedule.
Contractor's Construction Schedule.
Submittals Schedule.

Special inspection reports.

PO~

Related Sections include the following:

1. Division 1 Section "Project Management and Coordination" for submitting and
distributing meeting and conference minutes.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction project.  Activities included in a
construction schedule consume time and resources.

1. Critical activities are activities on the critical path. They must start and finish on
the planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Cost Loading: The allocation of the Schedule of Values for the completion of an
activity as scheduled. The sum of costs for all activities must equal the total Contract
Sum, unless otherwise approved by Architect.

CPM: Critical path method, which is a method of planning and scheduling a
construction project where activities are arranged based on activity relationships.
Network calculations determine when activities can be performed and the critical path
of Project.
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D.

1.4

Critical Path: The longest connected chain of interdependent activities through the
network schedule that establishes the minimum overall Project duration and contains
no float.

Event: The starting or ending point of an activity.

Major Area: A story of construction, a separate building, or a similar significant
construction element.

Milestone: A key or critical point in time for reference or measurement.

Network Diagram: A graphic diagram of a network schedule, showing activities and
activity relationships.

Resource Loading: The allocation of manpower and equipment necessary for the
completion of an activity as scheduled.
SUBMITTALS

Contractor's Construction Schedule: Submit three opaque copies of initial schedule,
large enough to show entire schedule for entire construction period.

Three Week Look Ahead Schedule: Submit three copies at each progress meeting.

Special Reports: Submit three copies at time of unusual event.

COORDINATION

Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other
required schedules and reports.

1.  Secure time commitments for performing critical elements of the Work from
parties involved.

2. Coordinate each construction activity in the network with other activities and
schedule them in proper sequence.

PART 2 - PRODUCTS

21

A

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established for the Notice to Proceed to date
of Substantial Completion.
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1. Contract completion date shall not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

B. Activities: Treat each story or separate area as a separate numbered activity for each
principal element of the Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by Architect.

2. Procurement Activities: Include procurement process activities for the following
long lead items and major items, requiring a cycle of more than 60 days, as
separate activities in schedule. Procurement cycle activities include, but are not
limited to, submittals, approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times in schedule.
Coordinate submittal review times in Contractor's Construction Schedule.

4. Startup and Testing Time: Include not less than 14 days for startup and testing.

5. Substantial Completion: Indicate completion in advance of date established for
Substantial Completion, and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

C. Constraints: Include constraints and work restrictions indicated in the Contract
Documents and as follows in schedule, and show how the sequence of the Work is
affected.

1. Phasing: Arrange list of activities on schedule by phase.
Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction.
Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.
Use of premises restrictions.

Provisions for future construction.

Seasonal variations.

Environmental control.

S@ TP a0 T

3. Work Stages: Indicate important stages of construction for each major portion of
the Work, including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.

Mockups.

Fabrication.

Sample testing.
Deliveries.

Installation.

Tests and inspections.
Adjusting.

Curing.

Startup and placement into final use and operation.

TRT T SQ@m0 000
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D.

2.2

23

Milestones: Include milestones indicated in the Contract Documents in schedule,
including, but not limited to, the Notice to Proceed, Substantial Completion, and Final
Compiletion.

THREE WEEK LOOK AHEAD SCHEDULE

Provide a detailed Three week look ahead schedule at each progress meeting. Three
week schedule shall be reviewed and modified as needed throughout the project.

SPECIAL REPORTS

General: Submit special reports directly to Owner and Architect within one day of an
occurrence. Distribute copies of report to parties affected by the occurrence.

Reporting Unusual Events: When an event of an unusual and significant nature occurs
at Project site, whether or not related directly to the Work, prepare and submit a special
report. List chain of events, persons participating, response by Contractor's personnel,
evaluation of results or effects, and similar pertinent information. Advise Owner in
advance when these events are known or predictable.

PART 3 - EXECUTION

3.1

A

CONTRACTOR'S CONSTRUCTION SCHEDULE

Contractor's Construction Schedule Updating: At each progress meeting, update
schedule to reflect actual construction progress and activities. Issue schedule before
each regularly scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions
have been recognized or made. Issue updated schedule concurrently with the
report of each such meeting.

2. Include a report with updated schedule that indicates every change, including,
but not limited to, changes in logic, durations, actual starts and finishes, and
activity durations.

3.  Asthe Work progresses, indicate Actual Completion percentage for each activity.

Distribution: Distribute copies of approved schedule to Architect, Owner, separate
contractors, testing and inspecting agencies, and other parties identified by Contractor
with a need-to-know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
When revisions are made, distribute updated schedules to the same parties and
post in the same locations. Delete parties from distribution when they have
completed their assigned portion of the Work and are no longer involved in
performance of construction activities.

END OF SECTION 01320
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and other Division 1 Specification Sections, apply to this

Section.

SUMMARY

This Section includes the following:

1.  Demolition and removal of compressors, cooling coils, dampers, etc. as indicated
in drawings.

2.  Existing controls shall be removed. Coordinate removal with ATC contractor.

3. Coordinate removal of ductwork with the new ductwork and connections to the
existing ductwork.

Related Sections include the following:

1. Division 1 Section "Summary" for use of premises and Owner-occupancy
requirements.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site,
unless indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Detach items from existing construction and deliver them to
Owner.

Existing to Remain: Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

QUALITY ASSURANCE

Demolition Firm Qualifications: An experienced firm that has specialized in demolition
work similar in material and extent to that indicated for this Project.

Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved
certification program.
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C. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

D. Standards: Comply with ANSI A10.6 and NFPA 241.

1.5 PROJECT CONDITIONS

A.  Owner will occupy portions of building immediately adjacent to selective demolition
area. Conduct selective demolition so Owner's operations will not be disrupted.

1. Comply with requirements specified in Division 1 Section "Summary."

B. Conditions existing at time of inspection for bidding purpose will be maintained by
Owner as far as practical.

C. Notify Engineer of discrepancies between existing conditions and Drawings before
proceeding with selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered
in the Work.

1. If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Engineer and Owner. Owner will remove hazardous
materials under a separate contract.

E.  Storage or sale of removed items or materials on-site is not permitted.

F.  Utility Service: Maintain existing utilities indicated to remain in service and protect
them against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.6 WARRANTY
A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or

damaged during selective demolition, by methods and with materials so as not to void
existing warranties.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Survey existing conditions and correlate with requirements indicated to determine
extent of selective demolition required.

Inventory and record the condition of items to be removed and reinstalled and items to
be removed and salvaged.

When unanticipated mechanical, electrical, or structural elements that conflict with
intended function or design are encountered, investigate and measure the nature and
extent of conflict. Promptly submit a written report to Engineer.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems: Maintain services/systems indicated to remain and protect
them against damage during selective demolition operations.

1. Comply with requirements for existing services/systems interruptions specified in
Division 1 Section "Summary."

Service/System Requirements: Locate, identify, disconnect, and seal or cap off
indicated utility services and mechanical/electrical systems serving areas to be
selectively demolished at the time of their removal.

PREPARATION

Temporary Facilities: Provide temporary barricades and other protection required to
prevent injury to people and damage to building and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new construction, to
prevent water leakage and damage to structure and interior areas.

3.  Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been
removed.

5.  Comply with requirements for temporary enclosures, dust control, heating, and
cooling specified in Division 1.
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3.4 SELECTIVE DEMOLITION, GENERAL
A. General: Demolish and remove existing construction only to the extent required by
new construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:
1. Maintain adequate ventilation.
2. Locate selective demolition equipment and remove debris and materials so as not
to impose excessive loads on supporting walls, floors, or framing.
3. Dispose of demolished items and materials promptly.
B. Removed and Salvaged Items:
1.  Clean salvaged items.
2.  Store items in a secure area until delivery to Owner.
3. Transport items to Owner's storage area designated by Owner.
4. Protect items from damage during transport and storage.
3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
A. Air-Conditioning Equipment: Remove equipment without releasing refrigerants where
possible.
3.6 DISPOSAL OF DEMOLISHED MATERIALS
A.  General: Except for items or materials indicated to be salvaged or otherwise indicated
to remain Owner's property, remove demolished materials from Project site and legally
dispose of them in an EPA-approved landfill.
1. Do not allow demolished materials to accumulate on-site.
2.  Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.
B. Burning: Do not burn demolished materials.
C. Disposal: Transport demolished materials off Owner's property and legally dispose of
them.
3.7 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by

selective demolition operations. Return adjacent areas to condition existing before
selective demolition operations began.

END OF SECTION 01732
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Specifications.

Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for general closeout procedures.

2. Division 1 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

3.  All divisions of the specifications for specific requirements for Project Record
Documents of the Work in those Sections.

SUBMITTALS

Record Drawings: Comply with the following:

1. Number of Copies: Submit one set of marked-up Record Prints.
2. Number of Copies: Submit Record Drawings as follows:

a. Final Submittal: Submit one set of marked-up Record Prints. Print each
Drawing, whether or not changes and additional information were recorded.

Record Specifications: Submit one copy of Project's Specifications, including addenda
and contract modifications.

PART 2 - PRODUCTS

21

A.

RECORD DRAWINGS

Record Prints: Maintain one set of prints of the Contract Drawings.
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1.

Preparation: Mark Record Prints to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained
record data, whether individual or entity is Installer, subcontractor, or similar
entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

b.  Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.

Content: Types of items requiring marking include, but are not limited to, the
following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Changes made by Change Order or Construction Change Directive.
Changes made following Engineer's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

T S@mooo0T

Mark the Contract Drawings completely and accurately.

Mark record sets with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

Mark important additional information that was either shown schematically or
omitted from original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where
installation varies from that indicated in Specifications, addenda, and contract
modifications.

1.

2.

Give particular attention to information on concealed products and installations
that cannot be readily identified and recorded later.

Mark copy with the proprietary name and model number of products, materials,
and equipment furnished, including substitutions and product options selected.
Record the name of manufacturer, supplier, Installer, and other information
necessary to provide a record of selections made.

For each principal product, indicate whether Record Product Data has been
submitted in operation and maintenance manuals instead of submitted as Record
Product Data.

Note related Change Orders and Record Drawings where applicable.
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A

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of
the Work. Bind or file miscellaneous records and identify each, ready for continued
use and reference.

PART 3 - EXECUTION

3.1

A

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for
Project Record Document purposes. Post changes and modifications to Project
Record Documents as they occur; do not wait until the end of Project.

Maintenance of Record Documents and Samples: Store Record Documents and
Samples in the field office apart from the Contract Documents used for construction.
Do not use Project Record Documents for construction purposes. Maintain Record
Documents in good order and in a clean, dry, legible condition, protected from
deterioration and loss. Provide access to Project Record Documents for Engineer’s
reference during normal working hours.

END OF SECTION 01781
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SECTION 01782 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

SUMMARY

This Section includes administrative and procedural requirements for preparing
operation and maintenance manuals, including the following:

1. Operation and maintenance documentation directory.
2. Operation manuals for systems, subsystems, and equipment.
3. Maintenance manuals for the care and maintenance of systems and equipment.

Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for submitting operation and
maintenance manuals.

2. Division 1 Section "Project Record Documents" for preparing Record Drawings
for operation and maintenance manuals.

3.  All divisions of the specifications for specific operation and maintenance manual
requirements for the Work in those Sections.

DEFINITIONS

System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

Subsystem: A portion of a system with characteristics similar to a system.

SUBMITTALS

Final Submittal: Submit three copies of O&M manual in final form at least 2 days
before final inspection. Engineer will return copy with comments within 10 days after
final inspection.

1. Correct or modify each manual to comply with Engineer's comments. Submit 3
copies of each corrected manual within 10 days of receipt of Engineer's
comments.
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1.5

A

COORDINATION

Where operation and maintenance documentation includes information on installations
by more than one factory-authorized service representative, assemble and coordinate
information furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

21

A

2.2

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
Organization: Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.

3. List of equipment.
4, Table of contents.

List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

List of Equipment: List equipment for each system, organized alphabetically by
system. For pieces of equipment not part of system, list alphabetically in separate list.

Tables of Contents: Include a table of contents for each operation and maintenance
manual.

Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with same
designation used in the Contract Documents.

MANUALS, GENERAL

Organization: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of
equipment not part of a system. Each manual shall contain the following materials, in
the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Enclose title page in transparent plastic sleeve. Include the following
information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Contractor.

aobrwn=
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6. Name and address of Architect.
7. Cross-reference to related systems in other operation and maintenance manuals.

Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to Specification Section
number in Project Manual.

Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble
instructions for subsystems, equipment, and components of one system into a single
binder.

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-
280-mm) paper; with clear plastic sleeve on spine to hold label describing
contents and with pockets inside covers to hold folded oversize sheets.

a. Identify each binder on front and spine, with printed title "OPERATION
AND MAINTENANCE MANUAL," Project title or name, and subject matter
of contents. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark
each tab to indicate contents. Include typed list of products and major
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose
diagnostic software diskettes for computerized electronic equipment.

4. Supplementary Text: Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond

paper.

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with
text.
a. If oversize drawings are necessary, fold drawings to same size as text

pages and use as foldouts.

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

CoNOORrWN >
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2.4

10. License requirements including inspection and renewal dates.
Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.
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Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

CoNOORrwWN =

Systems and Equipment Controls: Describe the sequence of operation, and diagram
controls as installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required
for identification.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system,
include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source
information, maintenance service contracts, and warranty and bond information, as
described below.

Source Information: List each system, subsystem, and piece of equipment included in
manual, identified by product name and arranged to match manual's table of contents.
For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title
in Project Manual.

Manufacturers' Maintenance  Documentation: Manufacturers' maintenance
documentation including the following information for each component part or piece of
equipment:
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1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4 List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail
essential maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly
instructions.

5. Aligning, adjusting, and checking instructions.

PO~

Maintenance and Service Schedules: Include service and lubrication requirements, list
of required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1.  Scheduled Maintenance and Service: Tabulate actions for daily, weekly,
monthly, quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts,
with parts identified and cross-referenced to manufacturers' maintenance
documentation and local sources of maintenance materials.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

A

MANUAL PREPARATION

Operation and Maintenance Manuals: Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem,
and piece of equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an
instructional manual for use by Owner's operating personnel.
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B.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data,
include only sheets pertinent to product or component installed. Mark each sheet to
identify each product or component incorporated into the Work. If data include more
than one item in a tabular format, identify each item using appropriate references from
the Contract Documents. Identify data applicable to the Work and delete references to
information not applicable.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate
the relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams. Coordinate these drawings with information contained in
Record Drawings to ensure correct illustration of completed installation.

1. Comply with requirements of newly prepared Record Drawings in Division 1
Section "Project Record Documents."

Comply with Division 1 Section "Closeout Procedures" for schedule for submitting
operation and maintenance documentation.

END OF SECTION 01782
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Piping materials and installation instructions common to most piping systems.
Transition fittings.

Mechanical sleeve seals.

Escutcheons.

Mechanical demolition.

Equipment installation requirements common to equipment sections.

Painting and finishing.

Supports and anchorages.
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DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms,
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces
above ceilings, unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor
ambient temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

QUALITY ASSURANCE

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
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1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

B. Refrigerant Piping Installation: See Section 15183 for approved installers.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of
dirt, debris, and moisture.
B.  Store plastic pipes protected from direct sunlight. Support to prevent sagging and
bending.
1.6 COORDINATION

A.  Arrange for pipe spaces, chases, slots, and openings in building structure during
progress of construction, to allow for mechanical installations.

B. Coordinate installation of required supporting devices.
C. Coordinate requirements for access panels and doors for mechanical items requiring
access.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
the manufacturers specified.
2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and
joining methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
2.3 JOINING MATERIALS

A. Refer to individual Division 15 piping Sections for special joining materials not listed
below.
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B. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.

C. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for
refrigerant piping, unless otherwise indicated.

2.4 DIELECTRIC FITTINGS

A. Description: Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material: Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa)
minimum working pressure at 180 deg F (82 deg C).

1. Available Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Eclipse, Inc.

Epco Sales, Inc.

Hart Industries, International, Inc.

Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.

Prior Approved Equal.
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D. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive,
thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working
pressure at 225 deg F (107 deg C).

1. Available Manufacturers:
a. Calpico, Inc.
b. Lochinvar Corp.
C. Prior Approved Equal.
25 ESCUTCHEONS
A.  Description: Manufactured wall and ceiling escutcheons and plates, with an ID to
closely fit around pipe, tube, and insulation of insulated piping and an OD that

completely covers opening.

B. One-Piece, Stamped-Steel Type: With set screw or spring clips and chrome-plated
finish.
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PART 3 - EXECUTION

3.1

A

3.2

MECHANICAL DEMOLITION

Disconnect, demolish, and remove mechanical systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and
plug remaining ducts with same or compatible ductwork material until new
connection.

4. Equipment to Be Removed: Disconnect and cap services and remove
equipment.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is
unserviceable, remove damaged or unserviceable portions and replace with new
products of equal capacity and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 15 Sections
specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Drawings do not show every offset, or bend that may be required.
Indicated locations and arrangements were used to size pipe and calculate friction

loss, expansion, and other design considerations. Install piping as indicated unless
deviations to layout are approved.

Install piping in concealed locations, unless otherwise indicated and except in
equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

Install piping to permit valve servicing.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
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3.3

3.4

Select system components with pressure rating equal to or greater than system
operating pressure.

Install escutcheons for penetrations of walls, ceilings, and floors where indicated on
drawings and where penetrating will be visible to public.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with firestop materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for
roughing-in requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter, using copper-phosphorus brazing filler metal complying with
AWS AS.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

PIPING CONNECTIONS

Make connections according to the following, unless otherwise indicated:
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3.5

3.6

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and
at final connection to each piece of equipment.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom.

Install equipment level and plumb, parallel and perpendicular to other building systems
and components.

Install mechanical equipment to facilitate service, maintenance, and repair or
replacement of components. Connect equipment for ease of disconnecting, with
minimum interference to other installations.

Install equipment to allow right of way for piping installed at required slope.

PAINTING

Damage and Touchup: Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.

END OF SECTION 15050
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SECTION 15073 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:

Isolation pads.

Freestanding and restrained spring isolators.
Housed spring mounts.

Elastomeric hangers.

Seismic snubbers.

Restraining braces and cables.

Steel and inertia vibration isolation equipment bases.
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1.3 DEFINITIONS
A. IBC: International Building Code.
B. ICC-ES: ICC-Evaluation Service.
C. OSHPD: Office of Statewide Health Planning and Development for the State of
California.
1.4 PERFORMANCE REQUIREMENTS
A.  Seismic-Restraint Loading:
1.  Site Class as Defined in the IBC:
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:
1.5 SUBMITTALS
A.  Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.
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2.

3.

lllustrate and indicate style, material, strength, fastening provision, and finish for
each type and size of seismic-restraint component used.

a.

Tabulate types and sizes of seismic restraints, complete with report
numbers and rated strength in tension and shear as evaluated by an
evaluation service member of ICC-ES, OSHPD, or other agency
acceptable to local authorities.

Annotate to indicate application of each product submitted and compliance
with requirements.

Interlocking Snubbers: Include ratings for horizontal, vertical, and combined

loads.

B. Delegated-Design Submittal: For vibration isolation and seismic-restraint details
indicated to comply with performance requirements and design criteria, including
analysis data signed and sealed by a structural engineer licensed in the state of Utah.

1.

Design Calculations: Calculate static and dynamic loading due to equipment
weight and operation, seismic forces required to select vibration isolators,
seismic restraints, and for designing vibration isolation bases.

Vibration Isolation Base Details: Detail overall dimensions, including anchorages
and attachments to structure and to supported equipment. Include auxiliary
motor slides and rails, base weights, equipment static loads, power transmission,
component misalignment, and cantilever loads.

Seismic-Restraint Details:

a.

b.

Design Analysis: To support selection and arrangement of seismic
restraints. Include calculations of combined tensile and shear loads.
Details: Indicate fabrication and arrangement. Detail attachments of
restraints to the restrained items and to the structure. Show attachment
locations, methods, and spacings. Identify components, list their strengths,
and indicate directions and values of forces transmitted to the structure
during seismic events. Indicate association with vibration isolation devices.
Preapproval and Evaluation Documentation: By an evaluation service
member of ICC-ES, OSHPD, or other an agency acceptable to local
authorities, showing maximum ratings of restraint items and the basis for
approval (tests or calculations).

C. Coordination Drawings: Show coordination of seismic bracing for plumbing piping and
equipment with other systems and equipment in the vicinity, including other supports
and seismic restraints.

D.  Welding certificates.

E. Qualification Data: For professional engineer.

F. Field quality-control test reports.

G. Operation and Maintenance Data: For air-mounting systems to include in operation
and maintenance manuals.
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1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

B.  Comply with seismic-restraint requirements in the IBC unless requirements in this
Section are more stringent.

C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis
and shall bear anchorage preapproval OPA number from OSHPD, preapproved by
ICC-ES, or preapproved by another agency acceptable to authorities having
jurisdiction, showing maximum seismic-restraint ratings. Ratings based on
independent testing are preferred to ratings based on calculations. If preapproved
ratings are not available, submittals based on independent testing are preferred.
Calculations (including combining shear and tensile loads) to support seismic-restraint
designs must be signed and sealed by a structural engineer licensed in the state of
Utah.

PART 2 - PRODUCTS

21 VIBRATION ISOLATORS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

C. Approved Manufacturers:

Amber/Booth Company, Inc.
Kinetics Noise Control.

Mason Industries.

Vibration Mountings & Controls, Inc.
Prior Approved Equal.
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D. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or
limit-stop restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due

to weight being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-)
thick, neoprene or rubber isolator pad attached to baseplate underside; and
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adjustable equipment mounting and leveling bolt that acts as blocking during
installation.
2. Restraint: Seismic or limit-stop as required for equipment and authorities having
jurisdiction.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of
the spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.
Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

ook

E. Housed Spring Mounts: Housed spring isolator with integral seismic snubbers.

1. Housing: Ductile-iron or steel housing to provide all-directional seismic restraint.

2. Base: Factory drilled for bolting to structure.

3 Snubbers: Vertically adjustable to allow a maximum of 1/4-inch (6-mm) travel up
or down before contacting a resilient collar.

2.2 VIBRATION ISOLATION EQUIPMENT BASES

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

C. Approved Manufacturers:

Amber/Booth Company, Inc.
Kinetics Noise Control.

Mason Industries.

Vibration Mountings & Controls, Inc.
Prior Approved Equal

abron-~

D. Steel Base: Factory-fabricated, welded, structural-steel bases and rails.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
(25-mm) clearance above the floor. Include equipment anchor bolts and auxiliary
motor slide bases or rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with
ASTM A 36/A 36M. Bases shall have shape to accommodate supported
equipment.

3.  Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.
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E. Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for
placement of cast-in-place concrete.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
(25-mm) clearance above the floor. Include equipment anchor bolts and auxiliary
motor slide bases or rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with
ASTM A 36/A 36M. Bases shall have shape to accommodate supported
equipment.

3.  Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

4. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves
and anchors in place during placement of concrete. Obtain anchor-bolt
templates from supported equipment manufacturer.

23 SEISMIC-RESTRAINT DEVICES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

C. Approved Manufacturers:

Amber/Booth Company, Inc.

California Dynamics Corporation.

Cooper B-Line, Inc.; a division of Cooper Industries.
Hilti, Inc.

Kinetics Noise Control.

Loos & Co.; Cableware Division.

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut; Tyco International, Ltd.

0. Prior Approved Equal.

i e S ol

D. General Requirements for Restraint Components: Rated strengths, features, and
applications shall be as defined in reports by an evaluation service member of ICC-ES,
OSHPD, or agency acceptable to local authorities.

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force
of components shall be at least four times the maximum seismic forces to which
they will be subjected.

E. Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor
bolts, and replaceable resilient isolation washers and bushings.
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1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-
wedge or female-wedge type.
2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
3. Maximum 1/4-inch (6-mm) air gap, and minimum 1/4-inch- (6-mm-) thick resilient
cushion.

F.  Channel Support System: MFMA-3, shop- or field-fabricated support assembly made
of slotted steel channels with accessories for attachment to braced component at one
end and to building structure at the other end and other matching components and with
corrosion-resistant coating; and rated in tension, compression, and torsion forces.

G. Restraint Cables: ASTM A 603 galvanized or ASTM A 492 stainless -steel cables with
end connections made of steel assemblies with thimbles, brackets, swivel, and bolts
designed for restraining cable service; and with a minimum of two clamping bolts for
cable engagement.

H. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally
bolted connections or reinforcing steel angle clamped to hanger rod.

l. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed
for rigid equipment mountings, and matched to type and size of anchor bolts and studs.

J. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications. Select

anchor bolts with strength required for anchor and as tested according to ASTM E 488.
Minimum length of eight times diameter.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine areas and equipment to receive vibration isolation and seismic-control
devices for compliance with requirements for installation tolerances and other
conditions affecting performance.

B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A.  Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for
application by an evaluation service member of ICC-ES, OSHPD, or other agency
acceptable to local authorities.

B. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on

Drawings to receive them and where required to prevent buckling of hanger rods due
to seismic forces.
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C.

3.3

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select
sizes of components so strength will be adequate to carry present and future static and
seismic loads within specified loading limits.

VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
Equipment Restraints:
1. Install seismic snubbers on plumbing equipment mounted on vibration isolators.

Locate snubbers as close as possible to vibration isolators and bolt to equipment
base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inches (3.2 mm).
3. Install seismic-restraint devices using methods approved by an evaluation

service member of ICC-ES, OSHPD, or other agency acceptable to local
authorities providing required submittals for component.

Piping Restraints:

1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a
maximum of 80 feet o.c.

3. Brace a change of direction longer than 12 feet (3.7 m).

Install cables so they do not bend across edges of adjacent equipment or building
structure.

Install seismic-restraint devices using methods approved by an evaluation service
member of ICC-ES, OSHPD or other agency acceptable to local authorities providing
required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to
provide resilient media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to
provide resilient media where equipment or equipment-mounting channels are
attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to
structure at flanges of beams, at upper truss chords of bar joists, or at concrete
members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchors. Do not damage existing reinforcing or embedded items during
coring or drilling. Notify the structural engineer if reinforcing steel or other
embedded items are encountered during drilling. Locate and avoid prestressed
tendons, electrical and telecommunications conduit, and gas lines.
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2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has

achieved full design strength.

3.  Wedge Anchors: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the

structural element to which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior
to installation of adhesive. Place adhesive in holes proceeding from the bottom
of the hole and progressing toward the surface in such a manner as to avoid

introduction of air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless steel anchors for

exterior applications.

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in piping where they cross seismic joints, where adjacent
sections or branches are supported by different structural elements, and where the
connections terminate with connection to equipment that is anchored to a different
structural element from the one supporting the connections as they approach
equipment. Comply with requirements in Division 15 Section "Domestic Water Piping"

for piping flexible connections.

3.5 ADJUSTING

A.  Adjustisolators after piping system is at operating weight.

B.  Adjust limit stops on restrained spring isolators to mount equipment at normal
operating height. After equipment installation is complete, adjust limit stops so they are

out of contact during normal operation.

C. Adjust active height of sprint isolators.

D.  Adjust restraints to permit free movement of equipment within normal mode of

operation.

END OF SECTION 15073
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SECTION 15075 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following mechanical identification materials and their
installation:

1. Equipment markers.
2. Pipe markers.

3. Valve tags.

4.  Valve schedules.
SUBMITTALS

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each
identification material and device.

Valve numbering scheme.

Valve Schedules: For each piping system. Furnish extra copies (in addition to
mounted copies) to include in maintenance manuals.

QUALITY ASSURANCE

ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems," for letter size, length of color field, colors, and viewing angles of
identification devices for piping.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS
21 EQUIPMENT IDENTIFICATION DEVICES
A.  Equipment Markers: Engraved, color-coded laminated plastic.

1. Terminology: Match schedules as closely as possible.

Data:

a. Name and plan number.

b. Equipment service.

C. Design capacity.

d.  Other design parameters such as pressure drop, entering and leaving

conditions, and speed.

3. Size: 2-1/2 by 4 inches (64 by 100 mm) for control devices, dampers, and
valves; 4-1/2 by 6 inches (115 by 150 mm) for equipment.

4. Fasteners: Self tapping stainless steel screws.

2.2 PIPING IDENTIFICATION DEVICES

A.  Manufactured Pipe Markers, General: Preprinted, color-coded, with lettering indicating
service, and showing direction of flow.

1. Colors: Comply with ASME A13.1, unless otherwise indicated.

Lettering: Use piping system terms indicated and abbreviate only as necessary
for each application length.

3. Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm): Full-band
pipe markers extending 360 degrees around pipe at each location.

4. Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Either full-
band or strip-type pipe markers at least three times letter height and of length
required for label.

5.  Arrows: Integral with piping system service lettering to accommodate both
directions; or as separate unit on each pipe marker to indicate direction of flow.

B. Self-Adhesive Pipe Markers: Plastic with pressure-sensitive, permanent-type, self-
adhesive back.
2.3 VALVE TAGS
A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch (13-mm) numbers, with numbering scheme approved by

Engineer. Provide 5/32-inch (4-mm) hole for fastener.

1. Material: 0.032-inch- (0.8-mm-) thick brass.
2. Valve-Tag Fasteners: Brass wire-link or beaded chain; or S-hook.
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24

A.

VALVE SCHEDULES

Valve Schedules: For each piping system, on standard-size bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal-operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special
uses.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

APPLICATIONS, GENERAL

Products specified are for applications referenced in other Division 15 Sections. If
more than single-type material, device, or label is specified for listed applications,
selection is Installer's option.

EQUIPMENT IDENTIFICATION

Install and permanently fasten equipment markers with permanent adhesive on or near
each maijor item of mechanical equipment.

1. Letter Size: Minimum 1/4 inch (6.4 mm) for name of units if viewing distance is
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72
inches (1830 mm), and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

2. Data: Distinguish among multiple units, indicate operational requirements,
indicate safety and emergency precautions, warn of hazards and improper
operations, and identify units.

3. Locate markers where accessible and visible. Include markers for the following
general categories of equipment:

a. Main control and operating valves, including safety devices and hazardous
units such as gas outlets.

b. Meters, gages, thermometers, and similar units.

C. Compressors, condensers, and similar motor-driven units.

d. Coils, evaporators, and similar equipment.

PIPING IDENTIFICATION

Install manufactured pipe markers indicating service on each piping system. Install
with flow indication arrows showing direction of flow.

Locate pipe markers and color bands where piping is exposed in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums;
and exterior nonconcealed locations as follows:

1. Near each valve and control device.
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3.4

3.5

3.6

3.7

A

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures.

4, At access doors, manholes, and similar access points that permit view of
concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals
to 25 feet (7.6 m) in areas of congested piping and equipment.

VALVE-TAG INSTALLATION

Install tags on valves and control devices in piping systems, except check valves;
valves within factory-fabricated equipment units; plumbing fixture supply stops; shutoff
valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal
devices and similar roughing-in connections of end-use fixtures and units. List tagged

valves in a valve schedule.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color
scheme and with captions similar to those indicated in the following:

1.  Valve-Tag Size:
a. Cold Water: 1-1/2 inches (38 mm).
b. Hot Water: 1-1/2 inches (38 mm).
C. Refrigerant: 1-1/2 inches (38 mm).
2. Letter Color:

a. Depression black filled numbers not less than 2" high.

VALVE-SCHEDULE INSTALLATION

Mount valve schedule on wall in accessible location in each major equipment room.

ADJUSTING

Relocate mechanical identification materials and devices that have become visually
blocked by other work.

CLEANING

Clean faces of mechanical identification devices and glass frames of valve schedules.

END OF SECTION 15075
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SECTION 15081 - DUCT INSULATION

PART 1 - GENERAL

1.1 SCOPE:
A. Includes -
1. Insulating of concealed round above grade supply air ducts that are not
lined. All ductwork routed outside of building insulation envelope.
2. Insulation shall have surface burning characteristics as determined by
ASTM E84 with a flame spread rating of 25 and a smoke developed of
50.
B. Related Work specified Elsewhere -
1. Acoustical insulation inside air ducts is specified in Section 15822.
PART 2 - PRODUCTS
21 INSULATION:
A. 1-1/2 inch thick fiberglass with aluminum foil scrim kraft facing and have a
density of one Ib/cu ft.
B. Approved Manufacturers:
1. Johns-Manville Microlite FSK

2. CSG Type IV standard duct insulation
3. Owens-Corning FRK-25
4. Knauf (Duct Wrap FSK)

PART 3 - EXECUTION

3.1 INSTALLATION:

A. Install duct wrap in accordance with Manufacturer's recommendations.
B. Do not compress insulation except in areas of structural interference.
C. Joints shall be completely sealed.

END OF SECTION 15081

DUCT INSULATION 15081 - 1



Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

SECTION 15083 - REFRIGERANT PIPING INSULATION

PART 1 - GENERAL
1.1 SUMMARY
A. Includes But Not Limited To
1. Furnish and install insulation on above ground refrigerant piping and
fittings as described in Contract Documents.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Flexible Foamed Pipe Insulation
1. Thickness -
a. 1/2 inch for one inch outside diameter and smaller pipe.
b. 3/4 inch for 1-1/8 through 2 inch outside diameter pipe.
C. One inch for 2-1/8 inches outside diameter and larger pipe (two
layers of 1/2 inch).
d. One inch sheet for fittings as recommended by Manufacturer.
2. Approved Manufacturers -
a. AP Armaflex by Armstrong
b. Halstead Insul-Tube
C. Rubatex
B. Joint Sealer
1. Approved Manufacturers -

a. Armaflex 520
b. BFG Construction Adhesive No. 105
C. Rubatex R-373
C. Insulation Tape
1. Approved Manufacturers -
a. Armaflex AP Tape
b. Rubatex R-180-FS Tape
D. Exterior Finish
1. Approved Manufacturers -
a. WB Armaflex Finish by Armstrong
b. Rubatex Protective Coating 67x944
E. Sleeves - Galvanized 26 ga steel, 9 inches long

PART 3 - EXECUTION
3.1 INSTALLATION

A. For condensing units, install insulation on above ground refrigerant suction piping
and fittings, including thermal bulb, from thermal expansion valve. For split
system heat pump units, install insulation on above ground refrigerant liquid and
suction piping and fittings.

B. Install insulation in snug contact with pipe and in accordance with Manufacturer's
recommendations.

1. Insulate flexible pipe connectors.
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2. Insulate thermal expansion valves with insulating tape.
3. Insulate fittings with sheet insulation and as recommended by
Manufacturer.
C. Slip insulation on tubing before tubing sections and fittings are assembled
keeping slitting of insulation to a minimum.
D. Install insulation on lines through clamp assembly of pipe support. Do not butt

insulation up against sides of clamp assembly. Install sleeve around insulation at
each clamping location to prevent crushing of insulation when clamp is tightened.

E. Stagger joints on layered insulation. Seal joints in insulation.

F. Install insulation exposed outside building so 'slit' joint seams are placed on
bottom of pipe.

G. Paint exterior exposed insulation with two coats of specified exterior finish.

END OF SECTION 15083
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SECTION 15110 - VALVES

PART 1

1.1

A

1.2

1.3

VALVES

- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following general-duty valves:

Bronze angle valves.

Cast-iron angle valves.
Copper-alloy ball valves.
Ferrous-alloy ball valves.
Ferrous-alloy butterfly valves.
High-pressure butterfly valves.
Bronze check valves.

Gray-iron swing check valves.
Ferrous-alloy wafer check valves.
10. Spring-loaded, lift-disc check valves.
11. Bronze gate valves.

12. Cast-iron gate valves.

13. Bronze globe valves.

14. Cast-iron globe valves.

15. Cast-iron plug valves.

16. Resilient-seated, cast-iron, eccentric plug valves.
17. Chainwheel actuators.

CoOoNOORhWN =

Related Sections include the following:

—_—

Division 15 Section "Mechanical Identification" for valve tags and charts.

2. Division 15 Section "HVAC Instrumentation and Controls" for control valves and
actuators.

3. Division 15 piping Sections for specialty valves applicable to those Sections only.

DEFINITIONS

The following are standard abbreviations for valves:

CWP: Cold working pressure.

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.
PTFE: Polytetrafluoroethylene plastic.

PO~
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1.4

1.5

1.6

VALVES

5. SWP: Steam working pressure.
6. TFE: Tetrafluoroethylene plastic.

SUBMITTALS

Product Data: For each type of valve indicated. Include body, seating, and trim
materials; valve design; pressure and temperature classifications; end connections;
arrangement; dimensions; and required clearances. Include list indicating valve and its
application. Include rated capacities; shipping, installed, and operating weights;
furnished specialties; and accessories.

QUALITY ASSURANCE
ASME Compliance: ASME B31.9 for building services piping valves.

1. Exceptions: Domestic hot- and cold-water piping valves unless referenced.

ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for
dimension and design criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

ouhwh~

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew-point temperature.
If outdoor storage is necessary, store valves off the ground in watertight
enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not
use handwheels or stems as lifting or rigging points.
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PART 2

21

A

2.2

VALVES

- PRODUCTS

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by
the manufacturers specified.

VALVES, GENERAL

Refer to Part 3 "Valve Applications" Article for applications of valves.

Bronze Valves: NPS 2 (DN 50) and smaller with threaded ends, unless otherwise
indicated.

Ferrous Valves: NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise
indicated.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for
system pressures and temperatures.

Valve Sizes: Same as upstream pipe, unless otherwise indicated.

Valve Actuators:

1. Chainwheel: For attachment to valves, of size and mounting height, as indicated
in the "Valve Installation" Article in Part 3.

2. Gear Drive: For quarter-turn valves NPS 8 (DN 200) and larger.

3. Handwheel: For valves other than quarter-turn types.

4 Lever Handle: For quarter-turn valves NPS 6 (DN 150) and smaller, except plug
valves.

5. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for
every 10 plug valves, for each size square plug head.

Extended Valve Stems: On insulated valves.

Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and
ASME B16.24 for bronze valves.

Valve Grooved Ends: AWWA C606.

1. Solder Joint: With sockets according to ASME B16.18.
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a. Caution: Use solder with melting point below 840 deg F (454 deg C) for
angle, check, gate, and globe valves; below 421 deg F (216 deg C) for ball
valves.

2. Threaded: With threads according to ASME B1.20.1.

J. Valve Bypass and Drain Connections: MSS SP-45.

23 BRONZE ANGLE VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. Type 1, Bronze Angle Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Stockham Div.
Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corp.

~@Po0UToD

2. Type 2, Bronze Angle Valves with Nonmetallic Disc:

American Valve, Inc.

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

NIBCO INC.

Powell, Wm. Co.

TT@Tmoa0 T

3. Type 3, Bronze Angle Valves with Metal Disc and Renewable Seat:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Milwaukee Valve Company.

g. NIBCO INC.

~0o0Tw

C. Bronze Angle Valves, General: MSS SP-80, with ferrous-alloy handwheel.

24 CAST-IRON ANGLE VALVES

A. Available Manufacturers:
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B.  Manufacturers:
1. Type Il, Cast-Iron Angle Valves with Metal Seats:

a Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Jenkins Valves.
c Crane Co.; Crane Valve Group; Stockham Div.
d NIBCO INC.

25 COPPER-ALLOY BALL VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. One-Piece, Copper-Alloy Ball Valves:

American Valve, Inc.

Conbraco Industries, Inc.; Apollo Div.

Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
DynaQuip Controls.

Grinnell Corporation.

Jamesbury, Inc.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.

AT TTQ 0000

2. Two-Piece, Copper-Alloy Ball Valves:

Conbraco Industries, Inc.; Apollo Div.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
DynaQuip Controls.

Flow-Tek, Inc.

Grinnell Corporation.

Hammond Valve.

Honeywell Braukmann.

Jamesbury, Inc.

Jomar International, LTD.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

Nexus Valve Specialties.

NIBCO INC.

R & M Energy Systems (Borger, TX).
Red-White Valve Corp.

Richards Industries; Marwin Ball Valves.

¥ TQTOS3ITATTSQ@NOQ0TY
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t. Watts Industries, Inc.; Water Products Div.

3. Three-Piece, Copper-Alloy Ball Valves:

Conbraco Industries, Inc.; Apollo Div.
DynaQuip Controls.

Grinnell Corporation.

Hammond Valve.

Jamesbury, Inc.

Kitz Corporation of America.

NIBCO INC.

PBM, Inc.

Red-White Valve Corp.

Worcester Controls.

T TSQ@mo 00T

4.  Safety-Exhaust, Copper-Alloy Ball Valves:

Conbraco Industries, Inc.; Apollo Div.
DynaQuip Controls.

Grinnell Corporation.

Hammond Valve.

Jamesbury, Inc.

Milwaukee Valve Company.

g. NIBCO INC.

"0 Q0T W

C. Copper-Alloy Ball Valves, General: MSS SP-110.

2.6 FERROUS-ALLOY BALL VALVES
A. Available Manufacturers:
B. Manufacturers:

American Valve, Inc.
Conbraco Industries, Inc.; Apollo Div.

Crane Co.; Crane Valve Group; Stockham Div.
Flow-Tek, Inc.

Foster Valve Co.

Hammond Valve.

Jamesbury, Inc.

Jomar International, LTD.

10. Kitz Corporation of America.

11.  KTM Products, Inc.

12. McCANNA, Incorporated.

13. Milwaukee Valve Company.

14. NIBCO INC.

15. PBM, Inc.

16. Richards Industries; Marwin Ball Valves.
17. Worcester Controls.

CoOoNoOOhwWN =

VALVES

Cooper Cameron Corp.; Cooper Cameron Valves Div.

September 2005
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C. Ferrous-Alloy Ball Valves, General: MSS SP-72, with flanged ends.
2.7 FERROUS-ALLOY BUTTERFLY VALVES

A.  Available Manufacturers:

B. Manufacturers:

1. Flanged, Ferrous-Alloy Butterfly Valves:

Bray International, Inc.
Cooper Cameron Corp.; Cooper Cameron Valves Div.
Grinnell Corporation.

Mueller Steam Specialty.
Tyco International, Ltd.; Tyco Valves & Controls.

P20 TO

2. Grooved-End, Ductile-Iron Butterfly Valves:

Central Sprinkler Co.; Central Grooved Piping Products.
Grinnell Corporation.

Hammond Valve.

McWane, Inc.; Kennedy Valve Div.

Milwaukee Valve Company.

Mueller Steam Specialty.

NIBCO INC.

Victaulic Co. of America.

S@ "0 a0 T

C. Ferrous-Alloy Butterfly Valves, General: MSS SP-67, Type |, for tight shutoff, with disc
and lining suitable for potable water, unless otherwise indicated.
2.8 BRONZE CHECK VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. Type 1, Bronze, Horizontal Lift Check Valves with Metal Disc:
Cincinnati Valve Co.
Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Div.

Red-White Valve Corp.
Walworth Co.

P20 TO

2. Type 2, Bronze, Horizontal Lift Check Valves with Nonmetallic Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.

apow
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e.  Walworth Co.
3. Type 1, Bronze, Vertical Lift Check Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Red-White Valve Corp.

apow

4. Type 2, Bronze, Vertical Lift Check Valves with Nonmetallic Disc:

a. Grinnell Corporation.
b. Kitz Corporation of America.
C. Milwaukee Valve Company.

5. Type 3, Bronze, Swing Check Valves with Metal Disc:

American Valve, Inc.

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

O3 TXFAFTTTQ MO Q0T

6. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

McWane, Inc.; Kennedy Valve Div.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

—ARTTSQ@heo0T

C. Bronze Check Valves, General: MSS SP-80.
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29 GRAY-IRON SWING CHECK VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. Type |, Gray-lron Swing Check Valves with Metal Seats:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Flomatic Valves.

Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

Mueller Co.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

TOS3ITATTIQTOQ0TY

2. Type Il, Gray-lron Swing Check Valves with Composition to Metal Seats:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Mueller Co.

Watts Industries, Inc.; Water Products Div.

apow

3.  Grooved-End, Ductile-Iron Swing Check Valves:
a. Grinnell Corporation.
b. Mueller Co.
C. Victaulic Co. of America.

C. Gray-lron Swing Check Valves, General: MSS SP-71.

210 FERROUS-ALLOY WAFER CHECK VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. Single-Plate, Ferrous-Alloy, Wafer Check Valves:

a. Gestra, Inc.
b. McWane, Inc.; Kennedy Valve Div.
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C. Mueller Co.

d. Techno Corp.

e.  Tyco International, Ltd.; Tyco Valves & Controls.

f. Wheatley Gaso, Inc.

2. Dual-Plate, Ferrous-Alloy, Wafer Check Valves:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Flomatic Valves.

Gestra, Inc.

Grinnell Corporation.

Gulf Valve Co.

Metraflex Co.

Mueller Steam Specialty.

NIBCO INC.

Red-White Valve Corp.

SSI Equipment, Inc.

Techno Corp.

Val-Matic Valve & Mfg. Corp.

Valve and Primer Corp.

Watts Industries, Inc.; Water Products Div.

O3 TATTTQ@N0 Q0T

3. Dual-Plate, Ferrous-Alloy, Wafer-Lug Check Valves:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Gulf Valve Co.
C. Valve and Primer Corp.
4, Dual-Plate, Ferrous-Alloy, Double-Flanged-Type Check Valves:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Gulf Valve Co.
C. Techno Corp.

C. Ferrous-Alloy Wafer Check Valves, General: APl 594, spring loaded.

211 SPRING-LOADED, LIFT-DISC CHECK VALVES
A.  Available Manufacturers:
B.  Manufacturers:
1. Type |, Wafer Lift-Disc Check Valves:
a. Mueller Steam Specialty.
2. Type Il, Compact-Wafer, Lift-Disc Check Valves:

a. Durabla Fluid Technology, Inc.

VALVES 15110 - 10



Provo Regional Center Chiller
Replacement and Controls Upgrade

DFCM # 05031310

212

VALVES

b.
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Flomatic Valves.

GA Industries, Inc.

Grinnell Corporation.
Hammond Valve.

Metraflex Co.

Milwaukee Valve Company.
Mueller Steam Specialty.
Multiplex Manufacturing Co.
NIBCO INC.

SSI Equipment, Inc.
Val-Matic Valve & Mfg. Corp.
Valve and Primer Corp.

Type lll, Globe Lift-Disc Check Valves:

TRTTSQom0 000

Type IV, Threaded Lift-Disc Check Valves:

TTQ@Tm0 o0 T

Durabla Fluid Technology, Inc.
Flomatic Valves.

GA Industries, Inc.

Grinnell Corporation.
Hammond Valve.

Metraflex Co.

Milwaukee Valve Company.
Multiplex Manufacturing Co.
NIBCO INC.

SSI Equipment, Inc.
Val-Matic Valve & Mfg. Corp.
Valve and Primer Corp.

Check-All Valve Mfg. Co.
Durabla Fluid Technology, Inc.
Grinnell Corporation.

Legend Valve & Fitting, Inc.
Metraflex Co.

Milwaukee Valve Company.
Mueller Steam Specialty.
NIBCO INC.

Watts Industries, Inc.; Water Products Div.

September 2005

Lift-Disc Check Valves, General: FCI 74-1, with spring-loaded bronze or alloy disc and
bronze or alloy seat.

BRONZE GATE VALVES

Available Manufacturers:

Manufacturers:

1.

Type 1, Bronze, Nonrising-Stem Gate Valves:
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a. American Valve, Inc.
b. Cincinnati Valve Co.
C. Crane Co.; Crane Valve Group; Crane Valves.
d. Crane Co.; Crane Valve Group; Jenkins Valves.
e. Crane Co.; Crane Valve Group; Stockham Div.
f. Grinnell Corporation.
g. Hammond Valve.
h. Kitz Corporation of America.
i. Legend Valve & Fitting, Inc.
j- Milwaukee Valve Company.
k. NIBCO INC.
l. Powell, Wm. Co.
m. Red-White Valve Corp.
n. Walworth Co.
o. Watts Industries, Inc.; Water Products Div.

213

VALVES

2. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves:

American Valve, Inc.

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

TRT T SQ@m0 a0 T
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3. Type 3, Bronze, Rising-Stem, Split-Wedge Gate Valves:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Jenkins Valves.
Grinnell Corporation.

NIBCO INC.

apow

Bronze Gate Valves, General: MSS SP-80, with ferrous-alloy handwheel.

CAST-IRON GATE VALVES

Available Manufacturers:

Manufacturers:

1. Type |, Cast-Iron, Nonrising-Stem Gate Valves:

a. Cincinnati Valve Co.
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Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

S3TARTTTQ@T0Q00

2. Type |, Cast-lron, Rising-Stem Gate Valves:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.
C. Crane Co.; Crane Valve Group; Jenkins Valves.
d. Crane Co.; Crane Valve Group; Stockham Div.
e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. Legend Valve & Fitting, Inc.

i. Milwaukee Valve Company.

j- NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m.  Walworth Co.

n.

Watts Industries, Inc.; Water Products Div.

Cast-Iron Gate Valves, General: MSS SP-70, Type I.

BRONZE GLOBE VALVES

Available Manufacturers:

Manufacturers:

1. Type 1, Bronze Globe Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

mT@ e o0 T
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j- NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.
m.  Walworth Co.

2. Type 2, Bronze Globe Valves with Nonmetallic Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

McWane, Inc.; Kennedy Valve Div.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

TRTTTQ@Tm0 200w

3

3. Type 3, Bronze Globe Valves with Renewable Seat and Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Walworth Co.

e

Bronze Globe Valves, General: MSS SP-80, with ferrous-alloy handwheel.

CAST-IRON GLOBE VALVES

Available Manufacturers:

Manufacturers:

1. Type |, Cast-lIron Globe Valves with Metal Seats:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

@~pooTw
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Milwaukee Valve Company.
NIBCO INC.

Powell, Wm. Co.
Red-White Valve Corp.
Walworth Co.

Cast-lron Globe Valves, General: MSS SP-85.

CAST-IRON PLUG VALVES

Available Manufacturers:

Manufacturers:

1. Lubricated-Type, Cast-Iron Plug Valves:

a
b
c.
d
e

Milliken Valve Co., Inc.

Nordstrom Valves, Inc.

Olson Technologies; Homestead Div.
R & M Energy Systems (Tomball, TX).
Walworth Co.

2. Nonlubricated-Type, Cast-lron Plug Valves:

~Po0ToD

General Signal; DeZurik Unit.

Grinnell Corporation.

Mueller Flow Technologies.

Tyco International, Ltd.; Tyco Valves & Controls.
Wheatley Gaso, Inc.

Xomox Corporation.

Cast-Iron Plug Valves, General: MSS SP-78.

RESILIENT-SEATED, CAST-IRON, ECCENTRIC PLUG VALVES

Available Manufacturers:

Manufacturers:

agbrwnN=

General Signal; DeZurik Unit.
Milliken Valve Company.

Olson Technologies; Homestead Div.
Pratt, Henry Company.

Val-Matic Valve & Mfg. Corp.

September 2005

Resilient-Seated, Cast-Iron, Eccentric Plug Valves, NPS 2-1/2 (DN 65) and Smaller:
Design similar to MSS SP-108, and rated for 175-psig (1207-kPa) minimum CWP.

1. Resilient Seating Material: Suitable for potable-water service, unless otherwise
indicated.
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PART 3

3.1

A.

VALVES

Resilient-Seated, Cast-Iron, Eccentric Plug Valves, NPS 3 (DN 80) and Larger:
MSS SP-108, and rated for 175-psig (1207-kPa) minimum CWP.

1. Resilient Seating Material: Suitable for potable-water service, unless otherwise
indicated.
CHAINWHEEL ACTUATORS

Available Manufacturers:
Manufacturers:

1. Babbitt Steam Specialty Co.
2. Roto Hammer Industries, Inc.

Description: Valve actuation assembly with sprocket rim, brackets, and chain.
1. Sprocket Rim with Chain Guides: type and size required for valve.

2. Brackets: Type, number, size, and fasteners required to mount actuator on valve.
3. Chain: Size required to fit sprocket rim.

- EXECUTION

EXAMINATION

Examine piping system for compliance with requirements for installation tolerances and
other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting
for proper size, length, and material. Verify that gasket is of proper size, that its
material composition is suitable for service, and that it is free from defects and
damage.

Do not attempt to repair defective valves; replace with new valves.
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3.2 VALVE APPLICATIONS
A. Refer to piping Sections for specific valve applications. If valve applications are not

3.3

VALVES

indicated, use the following:

1. Shutoff Service: Ball or butterfly valves.
2. Throttling Service: Ball or globe valves.
3. Pump Discharge: Spring-loaded, lift-disc check valves.

If valves with specified SWP classes or CWP ratings are not available, the same types
of valves with higher SWP class or CWP ratings may be substituted.

Heating Water Piping: Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller: Three-piece, 400-psig CWP rating,
copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 150, ferrous alloy.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: Flanged, 150-psig CWP rating,
ferrous alloy, with EPDM liner.

4. High-Pressure Butterfly Valves, NPS 3 (DN 80) and Larger: Flangeless,
Class 300.

5. Grooved-End, Ductile-Iron Butterfly Valves, NPS 2-1/2 (DN 65) and Larger: 175-
psig CWP rating.

6. Lift Check Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, bronze.

7. Swing Check Valves, NPS 2 (DN 50) and Smaller: Type 4, Class 125, bronze.

8. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: Type Il, Class 125, gray
iron.

9. Grooved-End, Ductile-Iron, Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:
175-psig CWP rating.

10. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger: Dual-plate, [double-
flanged, Class 125 ferrous alloy.

11. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller: Type IV,
Class 125 minimum.

12. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:
Class 125, cast iron.

13. Gate Valves, NPS 2 (DN 50) and Smaller: Class 150, bronze.

14. Gate Valves, NPS 2-1/2 (DN 65) and Larger: Type |, Class 125, bronze-mounted
cast iron.

15. Globe Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, bronze.

16. Globe Valves, NPS 2-1/2 (DN 65) and Larger: Typel, Class 125, bronze-
mounted cast iron.

17. Plug Valves, NPS 2 (DN 50) and Larger: Class 125, cast iron.

18. Resilient-Seated, Eccentric Plug Valves, NPS 3 (DN 80) and Larger: 175-psig
CWP rating, cast iron.

VALVE INSTALLATION

Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.
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B. Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.
C. Locate valves for easy access and provide separate support where necessary.
D. Install valves in horizontal piping with stem at or above center of pipe.
E. Install valves in position to allow full stem movement.
F. Install chainwheel operators on valves NPS 4 and larger and more than 96 inches
above floor. Extend chains to 60 inches above finished floor elevation.
G. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Dual-Plate Check Valves: In horizontal or vertical position, between flanges.
3. Lift Check Valves: With stem upright and plumb.
H. Valve types and installation shall match or exceed existing conditions.
3.4 JOINT CONSTRUCTION
A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
joint construction.
B. Grooved Joints: Assemble joints with keyed coupling housing, gasket, lubricant, and
bolts according to coupling and fitting manufacturer's written instructions.
C. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-
free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.
3.5 ADJUSTING
A. Adjust or replace valve packing after piping systems have been tested and put into

service but before final adjusting and balancing. Replace valves if persistent leaking
occurs.

END OF SECTION 15110

VALVES
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SECTION 15181 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes pipe and fitting materials, joining methods, special-duty valves,
and specialties for the following:

1. Hot-water heating piping.

2. Makeup-water piping.

3. Condensate-drain piping.

DEFINITIONS

PTFE: Polytetrafluoroethylene.

RTRF: Reinforced thermosetting resin (fiberglass) fittings.

RTRP: Reinforced thermosetting resin (fiberglass) pipe.

PERFORMANCE REQUIREMENTS

Hydronic piping components and installation shall be capable of withstanding the
following minimum working pressure and temperature:

1. Hot-Water Heating Piping: 125 psig at 220 deg F.

2. Condensate-Drain Piping: 150 deg F.

SUBMITTALS

Product Data: For each type of the following:

1. Valves. Include flow and pressure drop curves based on manufacturer's testing
for calibrated-orifice balancing valves and automatic flow-control valves.

2. Chemical treatment.

3. Hydronic specialties.

Qualification Data: For Installer.
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C. Field quality-control test reports.
D. Operation and Maintenance Data: For air control devices, hydronic specialties, and
special-duty valves to include in emergency, operation, and maintenance manuals.
1.6 QUALITY ASSURANCE
A. Installer Qualifications:

1. Installers of Pressure-Sealed Joints: Installers shall be certified by the pressure-
seal joint manufacturer as having been trained and qualified to join piping with
pressure-seal pipe couplings and fittings.

2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be
certified by the manufacturer of pipes and fittings as having been trained and
qualified to join fiberglass piping with manufacturer-recommended adhesive.

B. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for

materials, products, and installation. Safety valves and pressure vessels shall bear the
appropriate ASME label. Fabricate and stamp air separators and expansion tanks to
comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

21

A

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tubing: ASTM B 88, Type L.
Annealed-Temper Copper Tubing: ASTM B 88, Type K.
Wrought-Copper Fittings: ASME B16.22.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

3. Subject to compliance with requirements, provide a product by one of the
following:

a.  Victaulic Company of America.
b. Prior approved equal.

4. Grooved-End Copper Fittings: ASTM B 75 (ASTM B 75M), copper tube or
ASTM B 584, bronze casting.

5. Grooved-End-Tube Couplings:  Rigid pattern, unless otherwise indicated;
gasketed fitting. Ductile-iron housing with keys matching pipe and fitting
grooves, prelubricated EPDM gasket rated for minimum 230 deg F (110 deg C)
for use with housing, and steel bolts and nuts.
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2.2 STEEL PIPE AND FITTINGS
A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall
thickness as indicated in Part 3 "Piping Applications" Article.
B. Grooved Mechanical-Joint Fittings and Couplings:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide a
product by one of the following:

a. Victaulic Company of America.
b. Prior approved equal.

4. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M,
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B
fabricated steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders
constructed to accept grooved-end couplings; with nuts, bolts, locking pin,
locking toggle, or lugs to secure grooved pipe and fittings.

5.  Couplings: Ductile- or malleable-iron housing and synthetic rubber gasket of
central cavity pressure-responsive design; with nuts, bolts, locking pin, locking
toggle, or lugs to secure grooved pipe and fittings.

2.3 PLASTIC PIPE AND FITTINGS
A. CPVC Plastic Pipe: ASTM F 441/F 441M, Schedules 40 and 80, plain ends as
indicated in Part 3 "Piping Applications" Article.
B. CPVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM F 438 for Schedule 40
pipe; ASTM F 439 for Schedule 80 pipe.
C. CPVC Solvent Cement: ASTM F 493.
D. PVC Plastic Pipe: ASTM D 1785, Schedules 40 and 80, plain ends as indicated in
Part 3 "Piping Applications" Article.
E. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40
pipe; ASTM D 2467 for Schedule 80 pipe.
F. PVC Solvent Cement: ASTM D 2564.
24 JOINING MATERIALS
A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping

system contents.
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1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum
thickness unless thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze
flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by
piping system manufacturer, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for joining
copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

Solvent Cements for Joining Plastic Piping:

1.  CPVC Piping: ASTM F 493.
2. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

Gasket Material: Thickness, material, and type suitable for fluid to be handled and
working temperatures and pressures.

DIELECTRIC FITTINGS

Description: Combination fitting of copper-alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.
Dielectric Unions:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Capitol Manufacturing Company.

Central Plastics Company.

Hart Industries International, Inc.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

Zurn Plumbing Products Group; AquaSpec Commercial Products Division.
Prior approved equal.

~0 o0 UTD

3. Factory-fabricated union assembly, for 250-psig minimum working pressure at
180 deg F.
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2.6 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in
Division 15 Section "Valves."

B. Automatic Temperature-Control Valves, Actuators, and Sensors: Comply with
requirements specified in Division 15 Section "HVAC Instrumentation and Controls."

C. Bronze, Calibrated-Orifice, Balancing Valves:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide the
product indicated on Drawings or a comparable product by one of the following:

Armstrong Pumps, Inc.

Bell & Gossett Domestic Pump; a division of ITT Industries.
Flow Design Inc.

Gerand Engineering Co.

Griswold Controls.

Taco.

g. Prior approved equal.

~Po0TD

End Connections: Threaded or socket.

Pressure Gage Connections: Integral seals for portable differential pressure
meter.

10. Handle Style: Lever, with memory stop to retain set position.

11. CWP Rating: Minimum 125 psig (860 kPa).

12.  Maximum Operating Temperature: 250 deg F (121 deg C).

4. Body: Bronze, ball or plug type with calibrated orifice or venturi.
5. Ball: Brass or stainless steel.

6. Plug: Resin.

7. Seat: PTFE.

8.

9.

D. CastIron or Steel Balancing Valves:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide or a
comparable product by one of the following:

a. Armstrong Pumps, Inc.

b. Bell & Gossett Domestic Pump; a division of ITT Industries.
C. Flow Design Inc.
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d. Gerand Engineering Co.

e Griswold Controls.

f. Taco.

g. Tour & Andersson; available through Victaulic Company of America.

h Prior approved equal.

4. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice
or venturi.

5 Ball: Brass or stainless steel.

6. Stem Seals: EPDM O-rings.

7. Disc: Glass and carbon-filled PTFE.

8 Seat: PTFE.

9. End Connections: Flanged or grooved.

10. Pressure Gage Connections: Integral seals for portable differential pressure
meter.

11. Handle Style: Lever, with memory stop to retain set position.

12. CWP Rating: Minimum 125 psig (860 kPa).

13.  Maximum Operating Temperature: 250 deg F (121 deg C).

2.7 AIR CONTROL DEVICES
A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

1. Amtrol, Inc.

2. Armstrong Pumps, Inc.

3. Bell & Gossett Domestic Pump; a division of ITT Industries.
4. Taco.

5. Prior approved equal.

C. Manual Air Vents:

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2 (DN 15).

Discharge Connection: NPS 1/8 (DN 6).

CWP Rating: 150 psig (1035 kPa).

Maximum Operating Temperature: 225 deg F (107 deg C).

Noakwdbd=

D.  Automatic Air Vents:
1. Body: Bronze or cast iron.

2. Internal Parts: Nonferrous.
3.  Operator: Noncorrosive metal float.
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2.8

2.9

4. Inlet Connection: NPS 1/2 (DN 15).

5 Discharge Connection: NPS 1/4 (DN 8).

6. CWP Rating: 150 psig (1035 kPa).

7 Maximum Operating Temperature: 240 deg F (116 deg C).

CHEMICAL TREATMENT

Ethylene and Propylene Glycol to match existing: Industrial grade with corrosion
inhibitors and environmental-stabilizer additives for mixing with water in systems
indicated to contain antifreeze or glycol solutions.

Approved water treatment service organization:
1. Powers Engineering.

2. Prior approved equal.

HYDRONIC PIPING SPECIALTIES
Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain
connection.

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends
for NPS 2-1/2 (DN 65) and larger.

3. Strainer Screen: [40] [60]-mesh startup strainer, and perforated stainless-steel
basket with 50 percent free area.

4. CWP Rating: 125 psig (860 kPa).

PART 3 - EXECUTION

3.1

A.

PIPING APPLICATIONS
Hot-water heating piping, aboveground, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
brazed joints.

Makeup-water piping installed aboveground shall be the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
brazed joints.

Condensate-Drain Piping: Type M, drawn-temper copper tubing, wrought-copper
fittings, and soldered joints or Schedule 40 PVC plastic pipe and fittings and solvent-
welded joints.
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3.2 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains, and at supply
connection to each piece of equipment.

B. Install balancing valves at each branch connection to return main.

3.3 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicate piping locations and arrangements if such were used to size
pipe and calculate friction loss, expansion, pump sizing, and other design
considerations. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings.

B. Install piping in concealed locations, unless otherwise indicated and except in
equipment rooms and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

l. Install piping to allow application of insulation.

J. Select system components with pressure rating equal to or greater than system
operating pressure.

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 (DN 20)
threaded nipple with cap, at low points in piping system mains and elsewhere as
required for system drainage.

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

N.  Reduce pipe sizes using eccentric reducer fitting installed with level side up.
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0.

3.4

Install branch connections to mains using tee fittings in main pipe, with the branch
connected to the bottom of the main pipe. For up-feed risers, connect the branch to
the top of the main pipe.

Install valves according to Division 15 Section "Valves."

Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final
connections of equipment, and elsewhere as indicated.

Install flanges in piping, NPS 2-1/2 (DN 65) and larger, at final connections of
equipment and elsewhere as indicated.

Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid
valve, in-line pump, and elsewhere as indicated. Install NPS 3/4 (DN 20) nipple and
ball valve in blowdown connection of strainers NPS 2 (DN 50) and larger. Match size
of strainer blowoff connection for strainers smaller than NPS 2 (DN 50).

Identify piping as specified in Division 15 Section "Mechanical Identification."

HANGERS AND SUPPORTS

Hanger, support, and anchor devices are specified in Division 15 Section "Hangers and
Supports." Comply with the following requirements for maximum spacing of supports.

Seismic restraints are specified in Division 15 Section "Mechanical Vibration and
Seismic Controls."

Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet
(6 m) long.

2. Provide copper-clad hangers and supports for hangers and supports in direct
contact with copper pipe.

3. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger
from scratching pipe.

Install hangers for steel piping with the following maximum spacing and minimum rod
sizes:

NPS 3/4: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1: Maximum span, 7 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch.
NPS 2: Maximum span, 10 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 11 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 12 feet; minimum rod size, 3/8 inch.
NPS 4: Maximum span, 14 feet; minimum rod size, 1/2 inch.

NoOaR~wWN -~

Install hangers for drawn-temper copper piping with the following maximum spacing
and minimum rod sizes:
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NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.
NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 10 feet ; minimum rod size, 3/8 inch.

SR WN~

Support vertical runs at roof, at each floor, and at 10-foot (3-m) intervals between
floors.

PIPE JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter, using copper-phosphorus brazing filler metal complying with
AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for
service application. Install gasket concentrically positioned. Use suitable lubricants on
bolt threads.

Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or
roll grooves in ends of pipe based on pipe and coupling manufacturer's written
instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-end-
pipe couplings.

Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended
tool and procedure, and brazed joints.
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3.6 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as
required for system air venting.

B. Install automatic air vents at high points of system piping in mechanical equipment
rooms only. Manual vents at heat-transfer coils and elsewhere as required for air
venting.

C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a
2 percent upward slope toward tank.

3.7 TERMINAL EQUIPMENT CONNECTIONS

A.  Sizes for supply and return piping connections shall be the same as or larger than
equipment connections.

B. Install control valves in accessible locations close to connected equipment.

C. Install bypass piping with globe valve around control valve. If parallel control valves
are installed, only one bypass is required.

D. Install ports for pressure gages and thermometers at coil inlet and outlet connections
according to Division 15 Section "Meters and Gages."

3.8 CHEMICAL TREATMENT

A. Perform an analysis of makeup water to determine type and quantities of chemical
treatment needed to keep system free of scale, corrosion, and fouling.

B. Coordinate with approved WTSO to drain and re-fill system as necessary to
accommodate this project and match existing conditions.

C. Add initial chemical treatment and maintain water quality in ranges noted above for the
first year of operation.

3.9 FIELD QUALITY CONTROL
A.  Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during
test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions
due to test pressure. If temporary restraints are impractical, isolate expansion
joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or
replace strainer screens.
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4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure
shall be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.
5. Install safety valve, set at a pressure no more than one-third higher than test
pressure, to protect against damage by expanding liquid or other source of
overpressure during test.

B. Perform the following before operating the system:

1. Open manual valves fully.

2. Inspect pumps for proper rotation.

3. Set makeup pressure-reducing valves for required system pressure.

4. Inspect air vents at high points of system and determine if all are installed and
operating freely (automatic type), or bleed air completely (manual type).

5.  Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers,

chillers, cooling towers, to specified values.
7. Verify lubrication of motors and bearings.

END OF SECTION 15181
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SECTION 15183 - REFRIGERANT PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes refrigerant piping used for air-conditioning applications.
Refrigerant piping shall be routed between the new roof mounted condensing units and
the new furnaces.

PERFORMANCE REQUIREMENTS

Line Test Pressure for Refrigerant R-22:

1. Suction Lines for Air-Conditioning Applications: 185 psig (1276 kPa).
2. Liquid Lines: 325 psig (2241 kPa).

Line Test Pressure for Refrigerant R-134a:

1. Suction Lines for Air-Conditioning Applications: 115 psig (793 kPa).
2. Liquid Lines: 225 psig (1551 kPa).

Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications: 300 psig (2068 kPa).
2. Liquid Lines: 535 psig (3689 kPa).

QUALITY ASSURANCE

Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."

Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components.”

PRODUCT STORAGE AND HANDLING

Store piping in a clean and protected area with end caps in place to ensure that piping
interior and exterior are clean when installed.
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1.6 COORDINATION

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.

PART 2 - PRODUCTS

21 COPPER TUBE AND FITTINGS

o o w >

Copper Tube: ASTM B 88, Type Kor L.
Wrought-Copper Fittings: ASME B16.22.
Wrought-Copper Unions: ASME B16.22.

Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join

copper socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8.

F. Flexible Connectors:

1.

Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced
protective jacket.

End Connections: Socket ends.

Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-
inch- (180-mm-) long assembly.

Pressure Rating: Factory test at minimum 500 psig.

Maximum Operating Temperature: 250 deg F.

2.2 VALVES AND SPECIALTIES

A.  Diaphragm Packless Valves:

1.

Noakwd

Body and Bonnet: Forged brass or cast bronze; globe design with straight-
through or angle pattern.

Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
Operator: Rising stem and hand wheel.

Seat: Nylon.

End Connections: Socket, union, or flanged.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

B. Service Valves:

arownN=

Body: Forged brass with brass cap including key end to remove core.
Core: Removable ball-type check valve with stainless-steel spring.
Seat: Polytetrafluoroethylene.

End Connections: Copper spring.

Working Pressure Rating: 500 psig (3450 kPa).
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C. Safety Relief Valves: Provided and installed in units by equipment manufacturers.
D. Thermostatic Expansion Valves: Comply with ARI 750.

Body, Bonnet, and Seal Cap: Forged brass or steel.

Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
Packing and Gaskets: Non-asbestos.

Capillary and Bulb: Copper tubing filled with refrigerant charge.

End Connections: Socket, flare, or threaded union.

agrownN=

E. Moisture/Liquid Indicators:

Body: Forged brass.

Window: Replaceable, clear, fused glass window with indicating element
protected by filter screen.

Indicator: Color coded to show moisture content in ppm.

Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.

End Connections: Socket or flare.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 240 deg F (116 deg C).

Nookow

F. Replaceable-Core Filter Dryers: Comply with ARI 730.

1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel
screws, and neoprene gaskets.

Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
Desiccant Media: Activated alumina.

End Connections: Socket.

Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for
pressure differential measurement.

Maximum Pressure Loss: 2 psig (14 kPa).

Rated Flow: As scheduled on the drawings.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 240 deg F (116 deg C).

oo

©ooND

G. Permanent Filter Dryers: Comply with ARI 730.

Body and Cover: Painted-steel shell.

Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
Desiccant Media: Activated alumina or charcoal.

End Connections: Socket.

Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for
pressure differential measurement.

Maximum Pressure Loss: 2 psig (14 kPa).

Rated Flow: As scheduled on the drawings.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 240 deg F (116 deg C).

aglrownN=
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H. Receivers: Comply with ARI 495.
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1. Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an
NRTL.

Comply with UL 207; listed and labeled by an NRTL.

Body: Welded steel with corrosion-resistant coating.

Tappings: Inlet, outlet, liquid level indicator, and safety relief valve.

End Connections: Socket or threaded.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

Noakwd

Liquid Accumulators: Comply with ARI 495.

1. Body: Welded steel with corrosion-resistant coating.

2. End Connections: Socket or threaded.

3. Working Pressure Rating: 500 psig (3450 kPa).

4. Maximum Operating Temperature: 275 deg F (135 deg C).
REFRIGERANTS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1 Atofina Chemicals, Inc.

2 DuPont Company; Fluorochemicals Div.

3. Honeywell, Inc.; Genetron Refrigerants.

4 INEOS Fluor Americas LLC.

ASHRAE 34, R-22: Monochlorodifluoromethane.

ASHRAE 34, R-134a: Tetrafluoroethane.

ASHRAE 34, R-407C: Difluoromethane/Pentafluoroethane/1,1,1,2-Tetrafluoroethane.

ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

PART 3 - EXECUTION

3.1

o 0o w »

APPROVED INSTALLERS

Carmen refrigeration.

Carrier Service.

Trane Service.

Prior approved equal.

1.  Other installers seeking approval to bid shall submit a list of past projects of

similar size and scope with references. This must be submitted a minimum of 10
days prior to bid date.
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3.2 PIPING APPLICATIONS FOR REFRIGERANT R-22
A.  Suction Lines NPS4 and Smaller for Conventional Air-Conditioning Applications:
Copper, Type L hard, drawn-temper tubing and wrought-copper fittings with brazed
joints.
B. Liquid Lines: Copper, Type L hard, drawn-temper tubing and wrought-copper fittings
with brazed joints.
C. Liquid Lines: Copper, Type L hard, drawn-temper tubing and wrought-copper fittings
with brazed joints.
1. NPS 1-1/2 (DN 40) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazed joints.
D. Safety-Relief-Valve Discharge Piping: Copper, Type L hard, drawn-temper tubing and
wrought-copper fittings with soldered joints.
3.3 PIPING APPLICATIONS FOR REFRIGERANT R-134a
A. Suction Lines NPS4 (DN 100) and Smaller for Conventional Air-Conditioning
Applications: Copper, Type L (B) hard, drawn-temper tubing and wrought-copper
fittings with brazed joints.
B. Liquid Lines:
1. NPS 1-1/2 (DN 40) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazedjoints.
C. Safety-Relief-Valve Discharge Piping: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with soldered joints.
3.4 PIPING APPLICATIONS FOR REFRIGERANT R-407C
A. Suction Lines NPS4 (DN 100) and Smaller for Conventional Air-Conditioning
Applications: Copper, Type L (B) hard, drawn-temper tubing and wrought-copper
fittings with brazed joints.
B. Liquid Lines:
1. NPS 172" (DN 40) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazed joints.
C. Safety-Relief-Valve Discharge Piping:

1. NPS 172" (DN 40) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazed joints.
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3.5 PIPING APPLICATIONS FOR REFRIGERANT R-410A
A. Suction Lines: NPS 2 (DN 50) and Smaller for Conventional Air-Conditioning
Applications: Copper, Type L (B) hard, drawn-temper tubing and wrought-copper
fittings with brazed joints.
B. Liquid Lines:
1. NPS 5/8 (DN 18) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazed joints.
2. NPS 3/4 to NPS 1 (DN 20 to DN 25) and Smaller: Copper, Type K (A), hard
drawn-temper tubing and wrought-copper fittings with brazed joints.
C. Safety-Relief-Valve Discharge Piping:
1. NPS 5/8 (DN 18) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with brazed or soldered joints.
2. NPS 3/4 to NPS 1 (DN 20 to DN 25) and Smaller: Copper, Type K (A), drawn-
temper tubing and wrought-copper fittings with brazed or soldered joints.
3. NPS 1-1/4 (DN 32) and Smaller: Copper, Type L (B) hard, drawn-temper tubing
and wrought-copper fittings with 95-5 tin-antimony soldered joints.
3.6 VALVE AND SPECIALTY APPLICATIONS
A. Install diaphragm packless valves in suction and discharge lines of compressor, if not
an integral part of equipment.
B. Install a check valve at the compressor discharge and a liquid accumulator at the
compressor suction connection.
C. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet
side of filter dryers.
D. Install a full-sized, three-valve bypass around filter dryers.
E. Install thermostatic expansion valves as close as possible to distributors on
evaporators.
1. Install valve so diaphragm case is warmer than bulb.
Secure bulb to clean, straight, horizontal section of suction line using two bulb
straps. Do not mount bulb in a trap or at bottom of the line or in any vertical
piping.
3. If external equalizer lines are required, make connection where it will reflect
suction-line pressure at bulb location.
F. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code.
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.
G. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion

valve or at the inlet of the evaporator coil capillary tube.
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3.7

H.

Install strainers upstream from and adjacent to the following unless they are furnished
as an integral assembly for device being protected:

1. Compressor.
Install filter dryers in liquid line between compressor and thermostatic expansion valve.
Install receivers sized to accommodate pump-down charge.

Install flexible connectors at compressors.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Install piping as indicated unless deviations to layout are approved on
Shop Drawings.

Install refrigerant piping according to ASHRAE 15.

Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

Install piping adjacent to machines to allow service and maintenance.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system
operating pressure.

Install piping as short and direct as possible, with a minimum number of joints, elbows,
and fittings.

Arrange piping to allow inspection and service of refrigeration equipment. Install valves
and specialties in accessible locations to allow for service and inspection.

Slope refrigerant piping as follows:

1. Install horizontal suction lines with a uniform slope downward to compressor.
2. Install traps and double risers to entrain oil in vertical runs.
3. Liquid lines may be installed level.

When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove
valve stems, seats, and packing, and accessible internal parts of refrigerant specialties.
Do not apply heat near expansion-valve bulb.
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M. Install pipe sleeves at penetrations in exterior walls seal air and water tight.
N.  Seal penetrations through fire and smoke barriers.
O. Install piping with adequate clearance between pipe and adjacent walls and hangers or
between pipes for insulation installation.
P.  Seal pipe penetrations through exterior walls.
Q. Identify refrigerant piping and valves according to Division 15 Section "Mechanical
Identification."
3.8 PIPE JOINT CONSTRUCTION
A. Ream ends of tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing to
prevent scale formation. If this is not done contractor will repeat process.
D. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook."
E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter
"Pipe and Tube."
1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with
copper pipe.
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel.
3.9 HANGERS AND SUPPORTS
A. Hanger, support, and anchor products are specified in Division 15 Section "Hangers
and Supports."
B. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6
m) long.
2. Spring hangers to support vertical runs.
3. Copper-clad hangers and supports for hangers and supports in direct contact
with copper pipe.
C. Install hangers for copper tubing with the following maximum spacing and minimum rod

sizes:

1. NPS 1/2 (DN 15): Maximum span, 60 inches (1500 mm); minimum rod size, 1/4
inch (6.4 mm).
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2. NPS 5/8 (DN 18): Maximum span, 60 inches (1500 mm); minimum rod size, 1/4
inch (6.4 mm).

3. NPS 1 (DN 25): Maximum span, 72 inches (1800 mm); minimum rod size, 1/4
inch (6.4 mm).

4. NPS 1-1/4 (DN 32): Maximum span, 96 inches (2400 mm); minimum rod size,
3/8 inch (9.5 mm).

5. NPS 1-1/2 (DN 40): Maximum span, 96 inches (2400 mm); minimum rod size,
3/8 inch (9.5 mm).

6. NPS 2 (DN 50): Maximum span, 96 inches (2400 mm); minimum rod size, 3/8

inch (9.5 mm).

3.10 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

B. Tests and Inspections:

1.
2.

Comply with ASME B31.5, Chapter VI.

Test refrigerant piping, specialties, and receivers. Isolate compressor,
condenser, evaporator, and safety devices from test pressure if they are not
rated above the test pressure.

Test high- and low-pressure side piping of each system separately at not less
than the pressures indicated in Part 1 "Performance Requirements" Article.

a. Fill system with nitrogen to the required test pressure.

b. System shall maintain test pressure at the manifold gage throughout
duration of test.

C. Test joints and fittings with electronic leak detector or by brushing a small
amount of soap and glycerin solution over joints.

d. Remake leaking joints using new materials, and retest until satisfactory
results are achieved.

3.11 SYSTEM CHARGING

A.  Charge system using the following procedures:

1.

Install core in filter dryers after leak test but before evacuation.

Evacuate entire refrigerant system with a vacuum pump to 500 micrometers
(67 Pa). If vacuum holds for 12 hours, system is ready for charging.

Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14
kPa).

Charge system with a new filter-dryer core in charging line.

3.12 ADJUSTING

A.  Adjust thermostatic expansion valve to obtain proper evaporator superheat.
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B. Adjust high- and low-pressure switch settings to avoid short cycling in response to
fluctuating suction pressure.

C. Adjust set-point temperature of air-conditioning controllers to the system design
temperature.

D. Perform the following adjustments before operating the refrigeration system, according
to manufacturer's written instructions:

Open shutoff valves in condenser water circuit.

Verify that compressor oil level is correct.

Open compressor suction and discharge valves.

Open refrigerant valves except bypass valves that are used for other purposes.
Check open compressor-motor alignment and verify lubrication for motors and
bearings.
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E. Replace core of replaceable filter dryer after system has been adjusted and after
design flow rates and pressures are established.

END OF SECTION 15183
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SECTION 15671 - CONDENSING UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes packaged air-cooled condensing units.

SUBMITTALS

Product Data: For each condensing unit, include rated capacities, operating
characteristics, furnished specialties, and accessories. Include equipment dimensions,
weights and structural loads, required clearances, method of field assembly,
components, and location and size of each field connection.

Shop Drawings: Signed and sealed by a qualified professional engineer.

1. Design Calculations: Calculate requirements for selecting vibration isolators and
seismic restraints and for designing vibration isolation bases in accordance with
section 15070.

2. Vibration Isolation Base Details: Detail fabrication including anchorages and
attachments to structure and to supported equipment.

3. Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Plans, drawn to scale, on which the following items are shown
and coordinated with each other, based on input from installers of the items involved:

Structural members to which condensing units will be attached.
Liquid and vapor pipe sizes.

Refrigerant specialties.

Piping including connections, oil traps, and double risers.
Evaporators.
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Manufacturer Seismic Qualification Certification: Submit certification that condensing
units, accessories, and components will withstand seismic forces defined in Division 15
Section "Mechanical Vibration and Seismic Controls." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.
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1.4

1.5

1.6

a. The term "withstand" means "the unit will remain in place without
separation of any parts from the device when subjected to the seismic
forces specified."

b. The term "withstand" means "the unit will remain in place without
separation of any parts from the device when subjected to the seismic
forces specified and the unit will be fully operational after the seismic
event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

Field quality-control test reports.

Operation and Maintenance Data: For condensing units to include in emergency,
operation, and maintenance manuals.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of
condensing units and are based on the specific system indicated. Refer to Division 1
Section "Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Fabricate and label refrigeration system according to ASHRAE 15, "Safety Code for
Mechanical Refrigeration."

COORDINATION

Coordinate size and location of existing supports. Cast anchor-bolt inserts into existing
bases where possible.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. Roof
shall be patched by owner approved roofing contractor.

Coordinate location of piping and electrical rough-ins.

WARRANTY

Parts and Labor: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of condensing units that fail in materials or workmanship within
specified warranty period.
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1. Failures include, but are not limited to, the following:

a. Compressor failure.
b. Condenser coil leak.

2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. General:

1. Factory assembled, single-piece or 2-piece, air-cooled condensing unit. Contained
within the unit enclosure shall be all factory wiring, piping, controls, compressors,
holding charge (R-22), and special features required prior to field start-up.

B. Unit Cabinet:

1. Unit cabinet shall be constructed of galvanized steel, bonderized, and coated with a
prepainted, baked enamel finish.

2. Unit access panels shall be hinged for control box service access.

3. Lifting holes shall be provided to facilitate rigging.

C. Fans:

Condenser fans shall be direct-drive propeller type, discharging air vertically upward.
Condenser fan motors shall be 3-phase type with class B insulation and permanently
lubricated bearings. Motors shall be drip proof with sealed bearings.

Shafts shall have inherent corrosion resistance.

Fan blades shall be statically and dynamically balanced.

Condenser-fan openings shall be equipped with PVC-coated steel wire safety
guards.
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D. Compressors:

1. Compressors shall be serviceable, reciprocating, semi-hermetic type.

2. Compressors shall be equipped with an automatically reversible oil pump, operating
oil charge, suction and discharge shutoff valves, and an insert-type factory-sized
crankcase heater to control oil dilution.

3. Compressors shall be mounted on spring vibration isolators with an isolation effi-
ciency of no less than 95%.

4. Compressor speed shall not exceed 1750 rpm.

5. Lead compressors on each circuit shall unload using electric solenoid unloading.

E. Condenser Coils:

1. Condenser coils shall be air cooled and circuited for integral subcooler.

2. Coil shall be constructed of aluminum fins mechanically bonded to internally
grooved, seamless copper tubes which are then cleaned, dehydrated, and sealed.
Copper fins shall be available as an option.
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F. Refrigeration Components:

1.

Refrigeration circuit components shall include hot gas muffler, hot gas bypass stub
tubes, high-side pressure relief device, liquid line shutoff valve, suction and dis-
charge shutoff valves, holding charge of refrigerant R-22, and compressor oil.
Provide variable air volume (VAV) units with suction line accumulators.

G. Controls and Safeties:

1.

Minimum control functions shall include:

Five-minute protection to prevent compressor short-cycling.

Lockout on auto-reset safety until reset from thermostat.

Capacity control on the lead compressor shall be electric solenoid unloading.
Head pressure control for mild ambient temperature operation through fan cy-
cling. Condenser fans (except fans 1 and 2) shall be cycled by discharge pres-
sure to maintain proper head pressure.

e. Winter start control to prevent nuisance tripouts at low ambient temperatures.
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Minimum safety devices shall include:

Automatic reset (after resetting first at thermostat)

a. Low suction pressure cutout.

b. Condenser-fan motors protected against overloads or single-phase condition by
internal overloads.

c. Low oil pressure cutout.

Manual reset at the unit

a. Electrical overload protection through the use of definite-purpose contactors and
calibrated, ambient compensated, magnetic trip circuit breakers. Circuit breakers
shall open all 3 phases in the event of an overload in any one of the phases or a
single-phase condition.

b. High discharge-pressure cutout.

Provide Lon interface for connection to BMS. BMI shall enable condensing unit and
send discharge air temperature set point. Refrigeration cooling system shall then
operate under its own controls. Lon controller shall communicate alarms, safeties,
status, diagnostics, etc. to central BMS.

H. Operating Characteristics:

1.

The capacity of the condensing unit shall meet or exceed the performance data
indicated on the drawings.

I. Electrical Requirements:

1.

Nominal unit electrical characteristics shall be as indicated on the drawings. Coordi-
nate with division 16.

2. Unit or module electrical power shall be single-point connection.

J. Special Features:

1.

Unloader Conversion Kit:
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Unloader valve, piston, and hardware shall be supplied to convert any pressure-
operated compressor unloader to 115-v (or 230-v) electrical unloading. Accessory
control or field-supplied step controller shall be required for electrical unloading.

Gage Panel:

A gage panel package shall be provided which includes a suction and discharge
pressure gage for each refrigerant circuit.

. Accessory Transformer Relay Package:

Relay shall be provided for use with a remote-control 24-v thermostat.
Electric Unloader Package:

Electric unloader shall provide an additional step of electric unloading.

. Accessory Control:

Indoor mounted control shall provide up to 10 steps of microprocessor-based control
for variable air volume (VAV) applications.

Hail Guard:

Unit shall be equipped with louvered condenser coil hail guard protection and instal-
lation hardware.

Sound Reduction Package Kit:
This field-installed accessory kit shall consist of a specially designed fan system con-

taining fans and orifices for reducing system noise without compromising unit per-
formance. No fan motor change shall be required for accessory installation.

. VAV Control Box:

Modification shall include electric unloaders on compressors (1 for 38AH044; 2 for
38AH054-084 and 104; 3 for 38AH094; and 4 for 38AH124,134) to make condensing
unit compatible with VAV controller. Unit shall include factory-installed accumulator.

Lonworks controller for interface with BMS. See 2.1 G. Coordinate with 15910.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
condensing units.

Examine roughing-in for refrigerant piping systems to verify actual locations of piping
connections before equipment installation.

Examine walls, floors, and roofs for suitable conditions where condensing units will be
installed.
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D. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION

A. Install units level and plumb, firmly anchored in locations indicated; maintain
manufacturer's recommended clearances.

B. Vibration Isolation: Mount condensing units on restrained spring isolators with a
minimum deflection of 2 inches. Vibration isolation devices and installation
requirements are specified in Division 15 Section "Mechanical Vibration and Seismic
Controls."

C. Provide I-Beams to mount to existing roof. Mount vibration isolators to I-beams. See
details and coordinate with section 15073.

D.  Maintain manufacturer's recommended clearances for service and maintenance.

E. Loose Components: Install electrical components, devices, and accessories that are
not factory mounted.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Connect refrigerant piping to air-cooled condensing units; maintain required access to
unit. Install furnished field-mounted accessories. Refrigerant piping and specialties
are specified in Division 15 Section "Refrigerant Piping."

D. Ground equipment according to Division 16 Section "Grounding and Bonding."

E. Connect wiring according to Division 16 Section "Conductors and Cables."

3.4 FIELD QUALITY CONTROL
A.  Perform the following field tests and inspections and prepare test reports:

1. Perform electrical test and visual and mechanical inspection.

2. Leak Test: After installation, charge systems with refrigerant and oil and test for
leaks. Repair leaks, replace lost refrigerant and oil, and retest until no leaks
exist.

3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper operation, product capability, and compliance with requirements.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

5.  Verify proper airflow over coils.
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B.

C.

3.5

m O O

n

3.6

Verify that vibration isolation and flexible connections properly dampen vibration
transmission to structure.

Remove and replace malfunctioning condensing units and retest as specified above.

STARTUP SERVICE

Complete installation and startup checks according to manufacturer's written
instructions and perform the following:

Inspect for physical damage to unit casing.

Verify that access doors move freely and are weathertight.
Clean units and inspect for construction debris.

Verify that all bolts and screws are tight.

Adjust vibration isolation and flexible connections.

Verify that controls are connected and operational.
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Lubricate bearings on fans.
Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.
Adjust fan belts to proper alignment and tension.

Start unit according to manufacturer's written instructions and complete manufacturer's
startup checklist.

Measure and record airflow over coils.
Verify proper operation of condenser capacity control device.

Verify that vibration isolation and flexible connections properly dampen vibration
transmission to structure.

After startup and performance test, lubricate bearings and adjust belt tension where
required.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain condensing units. Refer to Division 1
Section for closeout and training requirements.

END OF SECTION 15671
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SECTION 15761 - AIR COILS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following types of air coils that are not an integral part of air-
handling units:
1. Refrigerant.
1.3 SUBMITTALS
A. Product Data: For each type of product indicated. Include construction details,
material descriptions, dimensions of individual components and profiles, and finishes
for each air coil. Include rated capacity and pressure drop for each air coil.

B. Shop Drawings: Diagram power, signal, and control wiring.

C. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which coil location
and ceiling-mounted access panels are shown and coordinated with each other.

D. Field quality-control test reports.
E. Operation and Maintenance Data: For air coils to include in operation and
maintenance manuals.
1.4 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

1.5 PROJECT CONDITIONS

A. Altitude above Mean Sea Level: 4250 ft.
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PART 2 - PRODUCTS

21 REFRIGERANT COILS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Carrier Corporation.
Coil Company, LLC.
Trane.

Commercial Coils, Inc.
Prior approved equal.
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Performance Ratings: Tested and rated according to ARI 410 and ASHRAE 33.

Minimum Working-Pressure Rating: 300 psig (2070 kPa).
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Source Quality Control: Factory tested to 450 psig (3105 kPa).

n

Tubes: ASTM B 743 copper, 5/8” OD minimum 0.020 inch thick.

Fins: Aluminum, minimum 0.008 inch thick.

T 0

Suction and Distributor Piping: ASTM B 88, Type L copper tube with brazed joints.

Frames: Galvanized-steel channel frame.
J. Capacities and Characteristics:

Coil Face Dimensions: per schedules in drawings.

Minimum Fin Spacing: 12 FPI.

Number of Rows: 6.

Coil Split: Interlaced.

Refrigerant Side: match coil to condensing unit. Coordinate with 15671.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine ducts, plenums, and casings to receive air coils for compliance with
requirements for installation tolerances and other conditions affecting coil performance.

B. Examine roughing-in for piping systems to verify actual locations of piping connections
before coil installation.
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C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION

A. Install coils level and plumb.

B. Install galvanized-steel drain pan under each cooling coil.
1. Construct drain pans according to ASHRAE 62.
2. Construct drain pans to extend beyond coil length and width and to connect to

condensate trap and drainage.

3. Extend drain pan upstream and downstream from coil face.

4, Extend drain pan under coil headers and exposed supply piping.

C. Install moisture eliminators for cooling coils. Extend drain pan under moisture
eliminator.

D. Straighten bent fins on air coils.

E. Clean coils using materials and methods recommended in writing by manufacturers,
and clean inside of casings and enclosures to remove dust and debris.

3.3 CONNECTIONS

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to coils to allow service and maintenance.
Connect refrigerant piping according to Division 15 Section "Refrigerant Piping."

Ground equipment according to Division 16 Section "Grounding and Bonding."

m O O @

Connect wiring according to Division 16 Section "Conductors and Cables."

3.4 FIELD QUALITY CONTROL

A.  Perform the following field tests and inspections and prepare test reports:
1. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

END OF SECTION 15761
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SECTION 15815 - METAL DUCTS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes metal ducts for supply, return, outside, and exhaust air-

distribution systems in pressure classes from minus 2- to plus 10-inch wg. Metal ducts

include the following:

1. Rectangular ducts and fittings.

2. Double-wall, round, and flat-oval spiral-seam ducts and formed fittings.

3. Duct liner.

Related Sections include the following:

1. Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

DEFINITIONS

NUSIG: National Uniform Seismic Installation Guidelines.

SYSTEM DESCRIPTION

Duct system design, as indicated, has been used to select size and type of air-moving
and -distribution equipment and other air system components. Changes to layout or
configuration of duct system must be specifically approved in writing by Architect.
Accompany requests for layout modifications with calculations showing that proposed
layout will provide original design results without increasing system total pressure.

QUALITY ASSURANCE

NFPA Compliance:

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking
Operations," Ch. 3, "Duct System," for range hood ducts, unless otherwise indicated.

METAL DUCTS 15815 - 1



Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

PART 2 - PRODUCTS

21

A.

2.2

23

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

SHEET METAL MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller
marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36
inches (900 mm).

DUCT LINER

Fibrous-Glass Liner: Comply with NFPA 90A or NFPA 90B and with NAIMA AH124.

1. Manufacturers:
a. CertainTeed Corp.; Insulation Group.
b. Johns Manville International, Inc.
C. Knauf Fiber Glass GmbH.
d.  Owens Corning.
e. Prior approved equal.

2. Materials: ASTM C 1071; surfaces exposed to airstream shall be coated to
prevent erosion of glass fibers.

a. Thickness: 1 inch.

b. Thermal Conductivity (k-Value): 0.26 at 75 deg F (0.037 at 24 deg C)
mean temperature.

C. Fire-Hazard Classification: Maximum flame-spread index of 25 and
smoke-developed index of 50 when tested according to ASTM E 84.
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24

25

d. Liner Adhesive:  Comply with NFPA 90A or NFPA90B and with
ASTM C 916.

e. Mechanical Fasteners: Galvanized steel suitable for adhesive attachment,
mechanical attachment, or welding attachment to duct without damaging
liner when applied as recommended by manufacturer and without causing
leakage in duct.

1)  Tensile Strength: Indefinitely sustain a 50-Ib- (23-kg-) tensile, dead-
load test perpendicular to duct wall.

2)  Fastener Pin Length: As required for thickness of insulation and
without projecting more than 1/8 inch (3 mm) into airstream.

3) Adhesive for Attaching Mechanical Fasteners: Comply with fire-
hazard classification of duct liner system.

SEALANT MATERIALS

Joint and Seam Sealants, General: The term "sealant" is not limited to materials of
adhesive or mastic nature but includes tapes and combinations of open-weave fabric
strips and mastics.

Joint and Seam Tape: 2 inches (50 mm) wide; glass-fiber-reinforced fabric.

Tape Sealing System: Woven-fiber tape impregnated with gypsum mineral compound
and modified acrylic/silicone activator to react exothermically with tape to form hard,

durable, airtight seal.

Water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.

Solvent-Based Joint and Seam Sealant: One-part, nonsag, solvent-release-curing,
polymerized butyl sealant formulated with a minimum of 75 percent solids.

Flanged Joint Mastic: One-part, acid-curing, silicone, elastomeric joint sealant
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.

Flange Gaskets: Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.

1. Use powder-actuated concrete fasteners for standard-weight aggregate
concretes or for slabs more than 4 inches (100 mm) thick.

2. Exception: Do not use powder-actuated concrete fasteners for lightweight-
aggregate concretes or for slabs less than 4 inches (100 mm) thick.

Hanger Materials: Galvanized sheet steel or threaded steel rod.
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1. Hangers Installed in Corrosive Atmospheres: Electrogalvanized, all-thread rods
or galvanized rods with threads painted with zinc-chromate primer after
installation.

2.6

2.7

2. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for steel sheet width and thickness and for steel
rod diameters.

3. Galvanized-steel straps attached to aluminum ducts shall have contact surfaces
painted with zinc-chromate primer.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M.

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2.  Supports for Stainless-Steel Ducts: Stainless-steel support materials.

3 Supports for Aluminum Ducts: Aluminum support materials unless materials are
electrolytically separated from ducts.

RECTANGULAR DUCT FABRICATION

Fabricate ducts, elbows, transitions, offsets, branch connections, and other
construction according to SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible" and complying with requirements for metal thickness, reinforcing types and
intervals, tie-rod applications, and joint types and intervals.

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and
rigidity class required for pressure class.

2. Deflection: Duct systems shall not exceed deflection limits according to
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

Transverse Joints: Prefabricated slide-on joints and components constructed using
manufacturer's guidelines for material thickness, reinforcement size and spacing, and
joint reinforcement.

Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches
(480 mm) and larger and 0.0359 inch (0.9 mm) thick or less, with more than 10 sq. ft.
(0.93 sq. m) of nonbraced panel area unless ducts are lined.

APPLICATION OF LINER IN RECTANGULAR DUCTS

Adhere a single layer of indicated thickness of duct liner with at least 90 percent
adhesive coverage at liner contact surface area. Attaining indicated thickness with

multiple layers of duct liner is prohibited.

Apply adhesive to transverse edges of liner facing upstream that do not receive metal
nosing.

Butt transverse joints without gaps and coat joint with adhesive.
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D.

2.8

Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-
edge overlapping.

Do not apply liner in rectangular ducts with longitudinal joints, except at corners of
ducts, unless duct size and standard liner product dimensions make longitudinal joints
necessary.

Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm
(12.7 m/s).

Secure liner with mechanical fasteners 4 inches (100 mm) from corners and at
intervals not exceeding 12 inches (300 mm) transversely; at 3 inches (75 mm) from
transverse joints and at intervals not exceeding 18 inches (450 mm) longitudinally.

Secure transversely oriented liner edges facing the airstream with metal nosings that
have either channel or "Z" profiles or are integrally formed from duct wall. Fabricate
edge facings at the following locations:

1. Fan discharges.

2. Intervals of lined duct preceding unlined duct.

3 Upstream edges of transverse joints in ducts where air velocities are greater than
2500 fpm (12.7 m/s) or where indicated.

Secure insulation between perforated sheet metal inner duct of same thickness as
specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform
distance from outer shell without compressing insulation.

1. Sheet Metal Inner Duct Perforations: 3/32-inch (2.4-mm) diameter, with an
overall open area of 23 percent.

Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning
vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other
buildout means are optional; when used, secure buildouts to duct walls with bolts,
screws, rivets, or welds.

ROUND AND FLAT-OVAL DUCT AND FITTING FABRICATION

Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct with
a circumference equal to the perimeter of a given size of flat-oval duct.

Round Ducts: Fabricate supply ducts of galvanized steel according to SMACNA's
"HVAC Duct Construction Standards--Metal and Flexible."

Flat-Oval Ducts: Fabricate supply ducts according to SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible."

1. Manufacturers:
a. McGill AirFlow Corporation.
b. SEMCO Incorporated.
C. Metco.
d. Prior approved equal.
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D. Duct Joints:

1.

2.

Ducts up to 20 Inches (500 mm) in Diameter: Interior, center-beaded slip
coupling, sealed before and after fastening, attached with sheet metal screws.
Ducts 21 to 72 Inches (535 to 1830 mm) in Diameter: Three-piece, gasketed,
flanged joint consisting of two internal flanges with sealant and one external
closure band with gasket.

Ducts Larger Than 72 Inches (1830 mm) in Diameter. Companion angle flanged
joints per SMACNA "HVAC Duct Construction Standards--Metal and Flexible,"
Figure 3-2.

Round Ducts: Prefabricated connection system consisting of double-lipped,
EPDM rubber gasket. Manufacture ducts according to connection system
manufacturer's tolerances.

Flat-Oval Ducts: Prefabricated connection system consisting of two flanges and
one synthetic rubber gasket.

E. 90-Degree Tees and Laterals and Conical Tees: Fabricate to comply with SMACNA's
"HVAC Duct Construction Standards--Metal and Flexible," with metal thicknesses
specified for longitudinal-seam straight ducts.

F. Diverging-Flow Fittings: Fabricate with reduced entrance to branch taps and with no
excess material projecting from fitting onto branch tap entrance.

G. Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend
radius of die-formed, gored, and pleated elbows shall be 1-1/2 times duct diameter.
Unless elbow construction type is indicated, fabricate elbows as follows:

1.

METAL DUCTS

Mitered-Elbow Radius and Number of Pieces: Welded construction complying
with  SMACNA's "HVAC Duct Construction Standards--Metal and Flexible,"
unless otherwise indicated.

Round Mitered Elbows: Welded construction with the following metal thickness
for pressure classes from minus 2- to plus 2-inch wg (minus 500 to plus 500 Pa):

a. Ducts 3 to 36 Inches (75 to 915 mm) in Diameter: 0.034 inch (0.85 mm).

b. Ducts 37 to 50 Inches (940 to 1270 mm) in Diameter: 0.040 inch (1.0 mm).

C. Ducts 52 to 60 Inches (1320 to 1525 mm) in Diameter: 0.052 inch (1.3
mm).

d. Ducts 62 to 84 Inches (1575 to 2130 mm) in Diameter: 0.064 inch (1.6
mm).

Round Mitered Elbows: Welded construction with the following metal thickness
for pressure classes from 2- to 10-inch wg (500 to 2500 Pa):

a. Ducts 3 to 26 Inches (75 to 660 mm) in Diameter: 0.034 inch (0.85 mm).

b. Ducts 27 to 50 Inches (685 to 1270 mm) in Diameter: 0.040 inch (1.0 mm).

C. Ducts 52 to 60 Inches (1320 to 1525 mm) in Diameter: 0.052 inch (1.3
mm).

d. Ducts 62 to 84 Inches (1575 to 2130 mm) in Diameter: 0.064 inch (1.6
mm).

15815 - 6



Provo Regional Center Chiller September 2005
Replacement and Controls Upgrade
DFCM # 05031310

4.

5.

10.

11.

12.

Flat-Oval Mitered Elbows: Welded construction with same metal thickness as
longitudinal-seam flat-oval duct.

90-Degree, 2-Piece, Mitered Elbows: Use only for supply systems or for
material-handling Class A or B exhaust systems and only where space
restrictions do not permit using radius elbows. Fabricate with single-thickness
turning vanes.

Round Elbows 8 Inches (200 mm) and Less in Diameter: Fabricate die-formed
elbows for 45- and 90-degree elbows and pleated elbows for 30, 45, 60, and 90
degrees only. Fabricate nonstandard bend-angle configurations or nonstandard
diameter elbows with gored construction.

Round Elbows 9 through 14 Inches (225 through 355 mm) in Diameter:
Fabricate gored or pleated elbows for 30, 45, 60, and 90 degrees unless space
restrictions require mitered elbows. Fabricate nonstandard bend-angle
configurations or nonstandard diameter elbows with gored construction.

Round Elbows Larger Than 14 Inches (355 mm) in Diameter and All Flat-Oval
Elbows: Fabricate gored elbows unless space restrictions require mitered
elbows.

Die-Formed Elbows for Sizes through 8 Inches (200 mm) in Diameter and All
Pressures 0.040 inch (1.0 mm) thick with 2-piece welded construction.

Round Gored-Elbow Metal Thickness: Same as non-elbow fittings specified
above.

Flat-Oval Elbow Metal Thickness: Same as longitudinal-seam flat-oval duct
specified above.

Pleated Elbows for Sizes through 14 Inches (355 mm) in Diameter and
Pressures through 10-Inch wg (2500 Pa): 0.022 inch (0.55 mm).

H. PVC-Coated Elbows and Fittings: Fabricate elbows and fittings as follows:

1.

o~

Round Elbows 4 to 8 Inches (100 to 200 mm) in Diameter: Two piece, die
stamped, with longitudinal seams spot welded, bonded, and painted with PVC
aerosol spray.

Round Elbows 9 to 26 Inches (225 to 660 mm) in Diameter: Standing-seam
construction.

Round Elbows 28 to 60 Inches (710 to 1525 mm) in Diameter: Standard gored
construction, riveted and bonded.

Other Fittings: Riveted and bonded joints.

Couplings:  Slip-joint construction with a minimum 2-inch (50-mm) insertion
length.

29 DOUBLE-WALL DUCT AND FITTING FABRICATION

A. Manufacturers:

abron-~

Lindab Inc.

McGill AirFlow Corporation.
SEMCO Incorporated.
Metco.

Prior approved equal.

B. Ducts: Fabricate double-wall (insulated) ducts with an outer shell and an inner duct.
Dimensions indicated are for inner ducts.

METAL DUCTS
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C.

1. Outer Shell: Base metal thickness on outer-shell dimensions. Fabricate outer-
shell lengths 2 inches (50 mm) longer than inner duct and insulation and in metal
thickness specified for single-wall duct.

2. Insulation:  1-inch- (25-mm-) thick fibrous glass, unless otherwise indicated.
Terminate insulation where double-wall duct connects to single-wall duct or
uninsulated components, and reduce outer shell diameter to inner duct diameter.

a. Thermal Conductivity (k-Value): 0.26 at 75 deg F (0.037 at 24 deg C)
mean temperature.

3. Perforated Inner Ducts: Fabricate with 0.028-inch-0.7-mm- thick sheet metal
having 3/32-inch- (2.4-mm-) diameter perforations, with overall open area of 23
percent.

4. Maintain concentricity of inner duct to outer shell by mechanical means. Prevent
dislocation of insulation by mechanical means.

Fittings: Fabricate double-wall (insulated) fittings with an outer shell and an inner duct.
1. Perforated Inner Ducts: Fabricate with 0.028-inch- (0.7-mm-) thick sheet metal

having 3/32-inch- (2.4-mm-) diameter perforations, with overall open area of 23
percent.

PART 3 - EXECUTION

3.1

A

3.2

DUCT APPLICATIONS

Static-Pressure Classes: Unless otherwise indicated, construct ducts according to the
following:

Supply Ducts (before Air Terminal Units): 3-inch wg.

Supply Ducts (after Air Terminal Units): 1-inch wg.

Supply Ducts (in Mechanical Equipment Rooms): 3-inch wg.
Return Ducts (Negative Pressure): 1-inch wg.

Exhaust Ducts (Negative Pressure): 2-inch wg.

abron-~

DUCT INSTALLATION

Construct and install ducts according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible," unless otherwise indicated.

Install round and flat-oval ducts in lengths not less than 12 feet (3.7 m) unless
interrupted by fittings.

Install ducts with fewest possible joints.
Install fabricated fittings for changes in directions, size, and shape and for connections.
Install couplings tight to duct wall surface with a minimum of projections into duct.

Secure couplings with sheet metal screws. Install screws at intervals of 12 inches (300
mm), with a minimum of 3 screws in each coupling.
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F.

G.

3.3

Install ducts, unless otherwise indicated, vertically and horizontally and parallel and
perpendicular to building lines; avoid diagonal runs.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation
thickness.

Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid
partitions unless specifically indicated.

Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting
layouts, and similar finished work.

Seal all joints and seams. Apply sealant to male end connectors before insertion, and
afterward to cover entire joint and sheet metal screws.

Electrical Equipment Spaces: Route ducts to avoid passing through transformer vaults
and electrical equipment spaces and enclosures.

Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions
and exterior walls and are exposed to view, conceal spaces between construction
openings and ducts or duct insulation with sheet metal flanges of same metal thickness
as ducts. Overlap openings on 4 sides by at least 1-1/2 inches (38 mm).

Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and
exterior walls, install appropriately rated fire dampers, sleeves, and firestopping
sealant. Fire and smoke dampers are specified in Division 15 Section "Duct
Accessories."  Firestopping materials and installation methods are specified in
Division 7 Section "Through-Penetration Firestop Systems."

Install ducts with hangers and braces designed to withstand, without damage to
equipment, seismic force required by applicable building codes. Refer to SMACNA's
"Seismic Restraint Manual: Guidelines for Mechanical Systems."

Protect duct interiors from the elements and foreign materials until building is enclosed.
Follow SMACNA's "Duct Cleanliness for New Construction."

SEAM AND JOINT SEALING

Seal duct seams and joints according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for duct pressure class indicated.

1. For pressure classes lower than 2-inch wg (500 Pa), seal transverse joints.

Seal ducts before external insulation is applied.
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3.4

A.

3.5

3.6

3.7

A.

HANGING AND SUPPORTING

Support horizontal ducts within 24 inches (600 mm) of each elbow and within 48 inches
(1200 mm) of each branch intersection.

Support vertical ducts at maximum intervals of 16 feet (5 m) and at each floor.

Install upper attachments to structures with an allowable load not exceeding one-fourth
of failure (proof-test) load.

Install concrete inserts before placing concrete.

Install powder-actuated concrete fasteners after concrete is placed and completely
cured.

1. Do not use powder-actuated concrete fasteners for lightweight-aggregate
concretes or for slabs less than 4 inches (100 mm) thick.

CONNECTIONS

Make connections to equipment with flexible connectors according to Division 15
Section "Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

FIELD QUALITY CONTROL

Perform the following field tests and inspections according to SMACNA's "HVAC Air
Duct Leakage Test Manual" and prepare test reports:

1. Disassemble, reassemble, and seal segments of systems to accommodate
leakage testing and for compliance with test requirements.

2. Conduct tests at static pressures equal to maximum design pressure of system
or section being tested. If pressure classes are not indicated, test entire system
at maximum system design pressure. Do not pressurize systems above
maximum design operating pressure. Give seven days' advance notice for
testing.

3. Maximum Allowable Leakage: Comply with requirements for Leakage Class 3
for round and flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure
classes lower than and equal to 2-inch wg (500 Pa) (both positive and negative
pressures), and Leakage Class 6 for pressure classes from 2- to 10-inch wg (500
to 2500 Pa).

4. Remake leaking joints and retest until leakage is equal to or less than maximum
allowable.

CLEANING NEW SYSTEMS

Mark position of dampers and air-directional mechanical devices before cleaning, and
perform cleaning before air balancing.
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B. Use service openings, as required, for physical and mechanical entry and for
inspection.

1.
2.
3

Create other openings to comply with duct standards.
Disconnect flexible ducts as needed for cleaning and inspection.
Remove and reinstall ceiling sections to gain access during the cleaning process.

C. Vent vacuuming system to the outside. Include filtration to contain debris removed
from HVAC systems, and locate exhaust down wind and away from air intakes and

other

points of entry into building.

D. Clean the following metal duct systems by removing surface contaminants and

deposits:
1. Airoutlets and inlets (registers, grilles, and diffusers).
2 Supply, return, and exhaust fans including fan housings, plenums (except ceiling

4.
5.

6.

supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers,
and drive assemblies.

Air-handling unit internal surfaces and components including mixing box, coil
section, air wash systems, spray eliminators, condensate drain pans, humidifiers
and dehumidifiers, filters and filter sections, and condensate collectors and
drains.

Coils and related components.

Return-air ducts, dampers, and actuators except in ceiling plenums and
mechanical equipment rooms.

Supply-air ducts, dampers, actuators, and turning vanes.

E.  Mechanical Cleaning Methodology:

1.

2.

Clean metal duct systems using mechanical cleaning methods that extract
contaminants from within duct systems and remove contaminants from building.
Use vacuum-collection devices that are operated continuously during cleaning.
Connect vacuum device to downstream end of duct sections so areas being
cleaned are under negative pressure.

Use mechanical agitation to dislodge debris adhered to interior duct surfaces
without damaging integrity of metal ducts, duct liner, or duct accessories.

Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit
duct liner to get wet.

Clean coils and coil drain pans according to NADCA 1992. Keep drain pan
operational. Rinse coils with clean water to remove latent residues and cleaning
materials; comb and straighten fins.

F. Cleanliness Verification:

1.
2.

Visually inspect metal ducts for contaminants.
Where contaminants are discovered, re-clean and reinspect ducts.

END OF SECTION 15815

METAL DUCTS
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SECTION 15820 - DUCT ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:

Volume dampers.

Motorized control dampers.
Duct-mounting access doors.
Flexible connectors.

Duct accessory hardware.

abron-~

B. Related Sections include the following:
1. Division 15 Section "HVAC Instrumentation and Controls" for electric and
pneumatic damper actuators.
1.3 SUBMITTALS
A.  Product Data: For the following:
Volume dampers.
Motorized control dampers.

Duct-mounting access doors.
Flexible connectors.

pPOM~

1.4 QUALITY ASSURANCE

A.  Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

PART 2 - PRODUCTS

21 MANUFACTURERS

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.
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2.2 SHEET METAL MATERIALS

A.  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless
otherwise indicated.

B. Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M
and having G60 (Z180) coating designation; ducts shall have mill-phosphatized finish
for surfaces exposed to view.

C. Stainless Steel: ASTM A 480/A 480M.

D. Aluminum Sheets: ASTM B 209 (ASTM B 209M), alloy 3003, temper H14; with mill
finish for concealed ducts and standard, 1-side bright finish for exposed ducts.

E. Extruded Aluminum: ASTM B 221 (ASTM B 221M), alloy 6063, temper T6.

F. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel
ducts.

G. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36
inches (900 mm).

2.3 VOLUME DAMPERS

A.  Manufacturers:
1. Air Balance, Inc.
2. American Warming and Ventilating.
3. AirRite.
4. Flexmaster U.S.A., Inc.
5. McGill AirFlow Corporation.
6. METALAIRE, Inc.
7. Nailor Industries Inc.
8. Penn Ventilation Company, Inc.
9. Ruskin Company.
10. Vent Products Company, Inc.
11. Prior approved equal.

B. General Description: Factory fabricated, with required hardware and accessories.

Stiffen damper blades for stability. Include locking device to hold single-blade dampers
in a fixed position without vibration. Close duct penetrations for damper components to
seal duct consistent with pressure class.

1. Pressure Classes of 3-Inch wg (750 Pa) or Higher: End bearings or other seals
for ducts with axles full length of damper blades and bearings at both ends of
operating shaft.
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C.

24

Standard Volume Dampers: Multiple- or single-blade, parallel- or opposed-blade
design as indicated, standard leakage rating, with linkage outside airstream, and
suitable for horizontal or vertical applications.

1. Steel Frames: Hat-shaped, galvanized sheet steel channels, minimum of 0.064
inch (1.62 mm) thick, with mitered and welded corners; frames with flanges
where indicated for attaching to walls and flangeless frames where indicated for
installing in ducts.

2. Roll-Formed Steel Blades: 0.064-inch- (1.62-mm-) thick, [galvanized] [stainless]
sheet steel.

3. Blade Axles: [Galvanized steel] [Stainless steel] [Nonferrous].

4. Tie Bars and Brackets: Galvanized steel.

Jackshaft: 1-inch- (25-mm-) diameter, galvanized-steel pipe rotating within pipe-
bearing assembly mounted on supports at each mullion and at each end of multiple-
damper assemblies.

1. Length and Number of Mountings: Appropriate to connect linkage of each
damper in multiple-damper assembly.

Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch-
(2.4-mm-) thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. Include
center hole to suit damper operating-rod size. Include elevated platform for insulated
duct mounting.

MOTORIZED CONTROL DAMPERS
Manufacturers:

Air Balance, Inc.

American Warming and Ventilating.
Air Rite

CESCO Products.

Duro Dyne Corp.

Greenheck.

McGill AirFlow Corporation.
METALAIRE, Inc.

Nailor Industries Inc.

10. Penn Ventilation Company, Inc.
11.  Ruskin Company.

12. Vent Products Company, Inc.
13. Prior approved equal.

CoNOORrwWN >

General Description: AMCA-rated, opposed-blade design; minimum of 0.1084-inch-
(2.8-mm-) thick, galvanized-steel frames with holes for duct mounting; minimum of
0.0635-inch- (1.61-mm-) thick, galvanized-steel damper blades with maximum blade
width of 8 inches (203 mm).

1.  Secure blades to 1/2-inch- (13-mm-) diameter, zinc-plated axles using zinc-
plated hardware, with nylon blade bearings, blade-linkage hardware of zinc-
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plated steel and brass, ends sealed against spring-stainless-steel blade
bearings, and thrust bearings at each end of every blade.
2. Operating Temperature Range: From minus 40 to plus 200 deg F (minus 40 to
plus 93 deg C).

25 DUCT-MOUNTING ACCESS DOORS
A.  General Description: Fabricate doors airtight and suitable for duct pressure class.

B. Door: Double wall, duct mounting, and rectangular; fabricated of galvanized sheet
metal with insulation fill and thickness as indicated for duct pressure class. Include
vision panel where indicated. Include 1-by-1-inch (25-by-25-mm) butt or piano hinge
and cam latches.

1. Manufacturers:

American Warming and Ventilating.
CESCO Products.

Ductmate Industries, Inc.
Flexmaster U.S.A., Inc.
Greenheck.

McGill AirFlow Corporation.

Nailor Industries Inc.

Ventfabrics, Inc.

Ward Industries, Inc.

Prior approved equal.

T S@mooo0T

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Provide number of hinges and locks as follows:

a. Less Than 12 Inches (300 mm) Square: Secure with two sash locks.

b. Up to 18 Inches (450 mm) Square: Two hinges and two sash locks.

C. Up to 24 by 48 Inches (600 by 1200 mm): Three hinges and two
compression latches with outside handles.

d. Sizes 24 by 48 Inches (600 by 1200 mm) and Larger: One additional
hinge.

C. Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

D. Insulation: 1-inch- (25-mm-) thick, fibrous-glass or polystyrene-foam board.

2.6 FLEXIBLE CONNECTORS
A. Manufacturers:

Ductmate Industries, Inc.
Duro Dyne Corp.
Ventfabrics, Inc.

Ward Industries, Inc.

pOM~
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2.7

5. Prior approved equal.

General Description:  Flame-retardant or noncombustible fabrics, coatings, and
adhesives complying with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches (146 mm)
wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick,
galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Select metal
compatible with ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd. (880 g/sq. m).
Tensile Strength: 480 Ibf/inch (84 N/mm) in the warp and 360 Ibf/inch (63 N/mm)
in the filling.

3.  Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

DUCT ACCESSORY HARDWARE
Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including
screw cap and gasket. Size to allow insertion of pitot tube and other testing

instruments and of length to suit duct insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to
gasoline and grease.

PART 3 - EXECUTION

3.1

A

APPLICATION AND INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible" for metal ducts and in NAIMA AH116,
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.

Provide duct accessories of materials suited to duct materials; use galvanized-steel
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in
stainless-steel ducts, and aluminum accessories in aluminum ducts.

Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.
Provide balancing dampers at points on supply, return, and exhaust systems where
branches lead from larger ducts as required for air balancing. Install at a minimum of
two duct widths from branch takeoff.

Provide test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors to allow for inspecting, adjusting, and maintaining accessories
and terminal units as follows:
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3.2

1. On both sides of duct coils.
2. Downstream from volume dampers, turning vanes, and equipment.
3. On sides of ducts where adequate clearance is available.

Install the following sizes for duct-mounting, rectangular access doors:

One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).
Two-Hand Access: 12 by 6 inches (300 by 150 mm).

Head and Hand Access: 18 by 10 inches (460 by 250 mm).
Head and Shoulders Access: 21 by 14 inches (530 by 355 mm).
Body Access: 25 by 14 inches (635 by 355 mm).

Body Plus Ladder Access: 25 by 17 inches (635 by 430 mm).

RN~

Install the following sizes for duct-mounting, round access doors:

One-Hand or Inspection Access: 8 inches (200 mm) in diameter.
Two-Hand Access: 10 inches (250 mm) in diameter.

Head and Hand Access: 12 inches (300 mm) in diameter.

Head and Shoulders Access: 18 inches (460 mm) in diameter.
Body Access: 24 inches (600 mm) in diameter.

akron-~

Label access doors according to Division 15 Section "Mechanical Identification."

Install flexible connectors immediately adjacent to equipment in ducts associated with
fans and motorized equipment supported by vibration isolators.

Connect terminal units to supply ducts directly or with maximum 12-inch (300-mm)
lengths of flexible duct. Do not use flexible ducts to change directions.

Install duct test holes where indicated and required for testing and balancing purposes.

ADJUSTING
Adjust duct accessories for proper settings.
Adjust fire and smoke dampers for proper action.

Final positioning of manual-volume dampers is specified in Division 15 Section
"Testing, Adjusting, and Balancing."

END OF SECTION 15820
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SECTION 15840 - AIR TERMINAL UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

1. Single duct VAV boxes.

SUBMITTALS

Product Data: For each type of product indicated, include rated capacities, furnished
specialties, sound-power ratings, and accessories.

Shop Drawings: Detail equipment assemblies and indicate dimensions, required
clearances, method of field assembly, components, and location and size of each field
connection.

1. Include a schedule showing unique model designation, room location, model
number, size, and accessories furnished.
2. Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following
items are shown and coordinated with each other, based on input from installers of the
items involved:

Ceiling suspension assembly members.

Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tile.

Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers,
sprinklers, access panels, and special moldings.

hPON~

Operation and Maintenance Data: For air terminal units to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1
include the following:

1. Instructions for resetting minimum and maximum air volumes.
2. Instructions for adjusting software set points.
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1.4 QUALITY ASSURANCE

A.  Product Options: Drawings indicate size, profiles, and dimensional requirements of air
terminal units and are based on the specific system indicated. Refer to Division 1
Section "Product Requirements."

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

C. NFPA Compliance: Install air terminal units according to NFPA 90A, "Standard for the
Installation of Air Conditioning and Ventilating Systems."

1.5 COORDINATION

A. Coordinate layout and installation of air terminal units and suspension system with
other construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

2.2 SINGLE DUCT VAV BOXES
A. Manufacturers:

Carnes.

Krueger.

METALAIRE, Inc.; Metal Industries Inc.

Nailor Industries of Texas Inc.

Price Industries.

Titus.

Trane Co. (The); Worldwide Applied Systems Group.
Tuttle & Bailey.

Carrier.

0. Prior approved equal.

SOVOoNoOORrWLON =

B.  Configuration: Volume-damper assembly inside unit casing with control components
located inside a protective metal shroud.
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23

C.

Casing: 0.034-inch.

1. Casing Lining: 1-inch- thick, coated, fibrous-glass duct liner complying with
ASTM C 1071; secured with adhesive.

2. Air Inlet: Round stub connection or S-slip and drive connections for duct
attachment.

3.  Air Outlet: S-slip and drive connections.

4. Access: Removable panels for access to dampers and other parts requiring
service, adjustment, or maintenance; with airtight gasket.

Regulator Assembly:  Extruded-aluminum or galvanized-steel components; key
damper blades onto shaft with nylon-fitted pivot points located inside unit casing.

1. Automatic Flow-Control Assembly: Combined spring rates shall be matched for
each volume-regulator size with machined dashpot for stable operation.

2. Factory-calibrated and field-adjustable assembly with shaft extension for
connection to externally mounted control actuator.

Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.
1. Maximum Damper Leakage: ARI 880 rated, 3 percent of nominal airflow at 3-
inch wg inlet static pressure.

2. Damper Position: Normally open.

Hot-Water Heating Coil: Copper tube, mechanically expanded into aluminum-plate
fins; leak tested underwater to 200 psig (1380 kPa); and factory installed.

DDC Controls: Single-package unitary controller and actuator specified in Division 15
Section "HVAC Instrumentation and Controls."

Control Sequence:

1. Suitable for operation with duct pressures between 0.25- and 3.0-inch wg inlet
static pressure.

2. Factory-mounted and -piped, 5-micron filter; velocity-resetting, adjustable, high-
limit control; and amplifying relay.

3. System-powered, wall-mounting thermostat.

SOURCE QUALITY CONTROL

Identification: Label each air terminal unit with plan number, nominal airflow, maximum
and minimum factory-set airflows, coil type, and ARI certification seal.

Verification of Performance: Rate air terminal units according to ARI 880.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

INSTALLATION

Install air terminal units level and plumb. Maintain sufficient clearance for normal
service and maintenance.

CONNECTIONS

Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to air terminal units to allow service and maintenance.

Hot-Water Piping: In addition to requirements in Division 15 Section "Hydronic Piping,"
connect heating coils to supply with shutoff valve, strainer, control valve, and union or
flange; and to return with balancing valve and union or flange.

Connect ducts to air terminal units with flexible duct connector.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation,
including connections, and to assist in field testing. Report results in writing.

Perform the following field tests and inspections and prepare test reports:

1. After installing air terminal units and after electrical circuitry has been energized,
test for compliance with requirements.

2. Leak Test: After installation, fill water coils and test for leaks. Repair leaks and
retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

STARTUP SERVICE
Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written
instructions and do the following:
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a.  Verify that inlet duct connections are as recommended by air terminal unit
manufacturer to achieve proper performance.

Verify that controls and control enclosure are accessible.

Verify that control connections are complete.

Verify that nameplate and identification tag are visible.

Verify that controls respond to inputs as specified.

Q00T

3.5 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain air terminal units. Refer to Division 1.

END OF SECTION 15840
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SECTION 15910 — AUTOMATIC TEMPERATURE CONTROL SYSTEM

PART 1 - GENERAL
1.1 GENERAL CONDITIONS:

A. All pertinent sections of this specification may be part of the work
described in this section. This contractor will require coordination of other
trades. This contractor will have a project manager, with not less than five
years experience, on site when ATC work commences to coordinate daily
work activities.

1.2 MANUFACTURER’S QUALIFICATIONS:

A. Firms regularly engaged in the manufacture of electric control equipment
of types and sizes required, whose products have been in satisfactory
use in similar service for not less than 10 years in the State of Utah. The
manufacturer shall be represented locally by an authorized distributor or
reseller that has been properly trained and certified by the manufacturer
to represent their products. The manufacturer shall have had local
representation or their products in the State of Utah for a consistent
period of not less than 10 years.

B. Approved Manufacturers:
1. Tour Andover Controls (TAC)
2. Prior approved equal

1.3 CONTRACTOR QUALIFICATIONS:

A. Qualified Bidders: As an extension to the existing facility’s control system,
the Automatic Temperature Control (ATC) system shall be installed and
certified by Utah Controls utilizing TAC Controls. No other manufacturers
or contractors will be considered. The installation of the DDC system
must be approved and certified by a factory representative of the controls
manufacturer.

B. Past Projects: The BAS contractor shall have completed a minimum of 20
projects within the last five years which are at least equal in dollar value
and scope to this project. The past projects shall have utilized the same
control system manufacturer that is being proposed for this project. A list
of similar projects, dollar amount, scope, contact names and numbers
shall be provided by the BAS contractor if requested by the owner.

C. Longevity: The BAS contractor shall have a minimum of 10 years
experience (as an authorized factory support center for the controls
manufacturer) installing and servicing consistent computerized building
automation control systems. Employee experience may not be
substituted for company experience.
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D. The BAS contractor shall have complete engineering, service and

installation departments. The contractor shall have an established 24
hour emergency service organization. The required extended service
submission by the BAS contractor will include service response times and
advanced replacement policies for bid consideration.

E. Personnel, Coverage and Response Capabilities: The BAS contractor
shall have service and support employees within 30 miles of the project
location. The service and support employees shall be full time employees
of the BAS contractor and available. The BAS contractor's main office,
training center, warehouse and repair center shall be in the State of Utah,
within 30 miles of the project location. The contractor shall have a
complete warehouse and repair facility with components to support this
installation. Documentation and review of such capabilities and facilities
may be required for review if requested by the owner’s representative.

1.4  SCOPE OF WORK:

A. The scope of work shall include all labor, material, and equipment
necessary to upgrade the existing TAC control system and extend the
control system to the additional equipment called for in this specification.

B. Extend and upgrade the Direct Digital Control (DDC) system for the
Provo Regional Center as identified including upgraded software,
hardware, programming, valves, damper actuators, sensors, and all like
items, setup, start-up and owner instruction as well as all pertinent
required items to insure a fully functioning DDC automation system.

C. The existing TAC VAV controllers, sensors, damper actuators and like
items and shall be removed by the controls contractor and returned to the
owner. New TAC VAV controllers, sensors, damper actuators and like
items shall be installed, commissioned and programmed.

D. Demo the existing chiller controls and re-install controls on the new air
cooled chiller system. Provide a LonWorks interface to the new chiller
and systems.

E. This system shall include, but not are limited to, controls and equipment
as hereinafter specified:

Air Handlers

VAV Boxes

Boiler System

Hot Water Pumps

Air Cooled Condensing Units
DX Cooling Coils

Cabinet Unit Heaters
Exhaust Fans

Domestic Water System

CoOoNOO~WN =
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F. ATC shall provide airflow calibration for all VAV boxes.
1.5 WORK TO BE PERFORMED BY OTHERS

A. The Contractor shall carefully review all notes, coordination schedules,
and drawings for work required under this section of the specification.

B. Division 16 shall furnish and install all single phase and multiple phase
electrical power wiring to magnetic starters, disconnect switches, and
motor. Division 16 shall also provide 120v power to each ATC panel as
shown on the plans. ATC contractor shall be responsible for step down
transformers and 24 VAC wiring to ATC equipment.

C. The sheet metal contractor shall install all dampers supplied by the ATC
contractor. Each damper shall be installed so that it will operate freely
and without binding. Each damper shall be checked and those not
properly installed shall be replaced or reinstalled without cost to the ATC
contractor.

1.6 RELATED WORK:

A. Mechanical Contractor to install all control valves and temperature sensor
wells. The ATC contractor to provide ATC valves and temperature
sensors wells.

1.7 ELECTRICAL WIRING:

A. A licensed electrical contractor shall install all ATC conduit and wiring.
The ATC Contractor shall be responsible for the complete ATC
installation. All wiring shall be installed in accordance to the National
Electrical Code and local codes. The ATC contractor shall hold a valid
electrical license for the State of Utah.

B. All ATC wiring shall be installed in %” conduit (minimum) and in
accordance with the National Electrical Code.

1.8 MAINTAIN SYSTEM OPERATION

A. This project will take place in an occupied and operating building. During
the entire period of construction the mechanical system must remain in
operation as not to disrupt the facilities occupants. Work located in
occupied areas must be done after hours as not to disrupt the work of the
buildings tenants. Local shut downs for the installation of VAV and other
system controls are expected but shall be coordinated with other trades
and per the construction schedule.

B. The existing DDC control system shall remain in operation until the new
system has been installed and is functional.
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1.9 SUBMITTALS:
A. Prior to any installation, the Contractor shall submit, with 15 days after

1.10

1.11

1.12

1.13

award of contract, a complete submittal package. This submittal shall
contain six (6) copies of complete literature on all control equipment
including control diagrams as per the sequence of operation.

SEASONAL ADJUSTMENTS:

A. Seasonal adjustments to the control system will need to be included in
this bid. Depending on the finish date this contractor will schedule 8
hours, with maintenance personal to check the system in the mode of
either winter conditions or summer.

PROJECT MANAGEMENT:

A. Provide a designated project manager who will be responsible for the
following:
1. Construct and maintain project schedule
2. On-site coordination with all applicable trades and subcontractors
3. Attend project meetings
4. Make necessary field decisions

WARRANTY:

A. Provide all services, materials and equipment necessary for a one-year
period after beneficial use has been established.

TRAINING:

A. Training will consist of a factory authorized training course totaling not
less than 16 hours. Classes will be held in a classroom setting with an
instructor that is accredited and certified by the manufacturer. A total of
up to 4 employees from the State of Utah DFCM shall be permitted
attend the training course. All travel costs and course tuition shall be the
sole responsibility of the ATC Contractor.

B. In addition to the above, On site specific training shall consist of 4 hours

on site and will be at the owner’s time desecration. Owner to provide one
week notice of when they would like this sessions.

PART 2 - PRODUCTS

21

MANUFACTURERS:

A. As an extension of the existing facilities control system, provide a TAC
Controls Direct Digital Controls (DDC) as described herein. This DDC
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system shall be compatible with and tied into the existing State of Utah
DFCM network via the existing DDC control system.

2.2 HOST COMPUTERS:

A. Provide the following host computer:
B. Building host computer shall have as a minimum the following:
IBM compatible Pentium IV 2.4 GHZ
512 MB DDR RAM memory
40 GB hard drive
One 1.4 meg, 3-1/2” floppy drive
One 52X CD rom
Two USB Ports
Three button mouse w/mouse pad
17” flat screen monitor
Operating system (Microsoft Windows XP Professional)

C. The ATC contractor to provide a fully operational DDC control system
that may be monitored, controlled & modified from the Centralized Host
computer shall construct the controlling software database. All control
schedules, algorithms, and control logic shall be in place within each
DDC controller and stored as back-up copies on the Host computers hard
disk which may be down-loaded to individual DDC controllers as
necessary. Documentation provided shall include block software
flowchart showing the interconnection between each of the control
algorithms and sequences.

D. The building shall be represented by complete graphical floor plans, with
accurate locations of each major piece of HVAC equipment. A zoom
feature shall allow the operator to select any of the main fan systems,
and see a graphical representation of the system with dynamic
representation of all appropriate DDC input & output devices. Each major
piece of HVAC equipment shall be graphically represented at the Host
computer with all appropriate DDC points dynamically represented.

23 VALVES:
A. Replace all existing ATC control valves with new where not compatible

with the new or upgraded system. Valves to be manufactured by Belimo
or Honeywell and shall utilize electronic 4-20mA, 0-10VDC, or PWM
positioning and electric actuation. ATC valve bodies 2” and smaller shall
be screw type; larger valves shall be flanged. Screwed valves shall be
rated at 150 psi or greater and shall have cast iron or brass bodies.
Flanged valves shall be rated at 250 psi or greater and have cast iron or
steel bodies. All automatic valves shall be for DDC control application. All
valves shall be disc/plug and seat or ball construction. Valves to be sized
for a 3-Ib. pressure drop.
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2.4 DAMPERS AND ACCUATORS:

A. All existing damper actuators shall be replaced with new. The ATC
contractor shall furnish motorized control dampers that are not supplied
with the air handling units. All dampers shall be factory-built, low leakage
units such as Ruskin CD-50 or approved equal. Blades shall be 6”
maximum width; material to be extruded aluminum, and blade linkage to
be external and accessible. Frames shall be 5" x 1’ and made of
extruded aluminum hat channel, 0.125” minimum thickness with corner
braces to assure that they are square. Dampers shall be low leakage
type with compressible end seals and neoprene of extruded vinyl blade
and jamb seals. Leakage shall be not exceed 6.2 cfm/sq. ft. at 4 W.G.
Dampers shall require less than 7#-in/sq. ft. torque at the operating shaft.

2.5 BUILDING MANAGEMENT SYSTEM (BMS):

A. The building management system shall permit full operator communication
and control, including obtaining information about performance of this
system; changing times and parameters; adding or deleting points;
changing relationships between sensors and controlled equipment;
creating or modifying control strategies; and diagnosing system
malfunctions. English language prompting format shall be used. The
operator will be presented with options at the CRT in English. Features of
the system will be compatibility to run on Windows NT. System to have
TCP/IP protocol communication; support for net plus routers; open
database support; integrated graphic editor; asynchronous auto-dial/auto
answer, and one way dialing. This Contractor shall provide all software
required for efficient operation of all the automatic system functions
required by this specification. Software shall be modular in design for
flexibility in expansion or revision of the system. It is the intent of this
specification to require provisions of a system, which can be fully utilized
by individuals with no, or limited, previous exposure to PC's and
programming techniques and languages. If the system to be provided
requires the use of any modified BASIC, "C", PASCAL, or DRUM
Language program, or writing "line" programming statements to modify
operation or strategy in the system, the vendor shall provide unlimited, no
charge, software modification and support for a period of five (5) years
after the completion of the project in addition to the warranty period
specified elsewhere. Systems, which are factory programmed, are
unacceptable. Direct Digital Control (DDC) Modules: Each DCU shall
provide "Block" or "Modular" programming software so that the operator
can easily develop custom control strategies and sequences of operation,
without learning a programming language.

B. Control loops and sequences shall be defined using "modules” that are
analogous to traditional pneumatic or electric control devices. Modules
may be linked together to form more complex control strategies. The use
of mathematical equations, "BASIC", or proprietary programming
languages for defining a DDC control loop is unacceptable.
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2.6 LOCAL AREA NETWORKS (LAN):

A

Controller LAN: The FMS shall provide communication between the
DCU's over a Local Area Network (LAN).

The Controller LAN shall be a "bus type" network over which information
is transmitted in a "token passing" fashion between all the nodes on the
network.

The Controller LAN shall have the capacity to contain not less than 64
nodes as a minimum. Each work station, DCU, or "gateway" device shall
represent a node to the network.

The Controller LAN shall connect the nodes in a fully distributed
environment, each DCU operating autonomously while communicating
with all other nodes on the network. Controller LANs requiring a
communication controller (for any reason) will not be acceptable. LAN
lengths in excess of 24,000 ft. shall be supported.

A break in the communication path of the Controller LAN shall be
announced as an alarm and shall automatically initiate a Controller LAN
reconfiguration such that the resulting sections of the Controller LAN
continue to function as separate LANs. No loss of control shall result
from such a break in the Controller LAN.

Commercial LAN: Workstations on the Controller LAN may also reside on
a higher tier "commercial" LAN. This "commercial® LAN shall be based
on Ethernet, and comply with IEEE 802.3 standards. @Where a
"commercial" LAN is implemented, it shall be possible to connect multiple
Controller LANs together, with global data sharing across this commercial
LAN.

Data speed shall not be less than 10 Megabaud.

An operator at a workstation on the "commercial" LAN may connect to
any other workstation on the "commercial" LAN as if the operator were
sitting at the other workstation.

Alarms and special event notices shall be routed to different workstations
on the "commercial" LAN based on time of day, and day of the week.

Operator password assignment shall be available on both a system-wide
basis and a workstation by workstation basis.

2.7 DIRECT DIGITAL CONTROL SYSTEM-OVERVIEW:

A

The direct digital control system shall consist of local microprocessor-
based digital control panels (DCP) network together for information
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sharing and operating convenience and a central operator interface
station.

It is the intent of these specifications to create a combined direct digital
control system. All system type control functions, such as those used for
fan systems, boilers, chillers, central plant and pumps, building pressure,
etc., shall be accomplished by using software algorithms in the respective
DCP.

Each major mechanical component (fan system, chiller, boiler, etc.) shall
have its own dedicated DCP so that failure of any will not result in
catastrophic system failure. DCP’s utilizing a master-slave relationship
shall have a master unit provided for each major mechanical system.

All safety devices such as fire alarm shutdown, smoke detectors, low limit
thermostats, etc., shall be hard wired to accomplish their critical functions
completely independent of the DCP and shall have additional outputs as
required to sever as inputs to the DCP for secondary control and
reporting functions.

2.8 CONTROLLER (DCU):

A

The controller shall be a microprocessor and shall form the basic control
unit of the system. It shall operate as a stand-alone unit providing all the
necessary algorithms and software logic to perform the local HVAC
control sequences and energy saving functions. Failure of any one DCU
shall have no effect on the other DCU’s in the system. Programming shall
be block type and accomplished by the operator’s terminal, or the remote
operator terminal. The DCU shall have the ability for direct digital control;
automatic time scheduling; demand limiting; calculated points universal
inputs with configurable outputs; an RS-485 Lan port; an RS-232 port; an
TTL port for hand held console; trend sampling, and on line editing
capability. The controller shall operate independent of any central
computer, shall have built in diagnostic routines.

Inter-computer communications shall support true global token passing
control strategies as well as allow data status and values connected to
one DCU to be used within application programs of another DCU.

The system shall provide a network communication facility to support
global calculation and control strategies to be continuously implemented
in the distributed system. The system shall provide for events detected in
any area of the total network to initiate commands to any other device
within the network. The system shall also provide for connected or
calculated data to be continuously shared between any or all controllers
within the total network. Through the DCU’s may share none critical
sensor information, at no point within the facility shall quick reacting and
constantly changing point information be communicated via the network
bus. These types of point shall be hardwired to the DCU in which the
algorithm exists.
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29 SOFTWARE:

A. This contractor shall provide the most current versions of all
programming, controlling, monitoring software & graphic/system displays
required by the DDC system. These shall include but not be limited to
DDC operating system and data files. All software, programs and
intellectual rights to the database shall become the property of the
owner.

B. Copies of all software releases available within one year of the

210

2.11

212

213

substantial completion shall be provided and installed to the owner at no
cost.

ROUTER and SECURITY OF CONTROL SYSTEM:

A

Provide and install an Ethernet router at this site to provide constant on-
line monitoring by the facility personnel. This device shall serve as the
network interface between the ATC control/controllers at the remote site
and the existing Wide Area Network (WAN). This router to tie directly to
the control system. The router shall support the following protocol, Telnet
via TCP, SNMP via UDP, and ATC contractor’s proprietary protocol via
UDP. The router shall require a Static IP address, Subnet Mask and
Gateway provided by the network administrator. The maximum allowable
transmission/response packet sizes shall not exceed 186 bytes, and
acknowledge/response packet sizes shall not exceed 64 bytes. UDP
packets shall be proprietary to the control system with critical packets
using a private key encryption for security.

FREEZE PROTECTION THERMOSTAT:

A

Freezestats shall have 20’sensing element with any foot capable of
actuating contacts on a temperature drop below 35 deg F. Freezestats
shall have manual reset and 4 wire double circuit block. Additional
freezestats shall be installed on coils over 40-sq. ft. in size. Activation of
the low limit thermostat shall stop the air handling unit, close the outside
air damper, open the heating valve and start the heating booster pump.

AIR DUCT SMOKE DETECTORS:

A

Smoke detectors shall be furnished and wired by Division 16. All smoke
detectors shall be interlocked with the building fire alarm system by the
electrical contractor.

TEMPERATURE SENSORS:

A

Provide thermistor or thin film silicon sensors for all temperature
applications, except differential chilled water for BTU calculation, where
precision matched Platinum RTDs shall be used. Solid state sensors
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shall be linear, drift free, and require only a one-time calibration. A look-
up table in the connected controller shall linearize thermistors or similar
non-linear temperature devices. Resolution shall be better than .5
degrees F for Micro Controller applications, and better than .2 degrees F
for DCP applications.

B. Space sensors shall have an integral port for connection of a portable
“intelligent” sensor to communicate with its DCP. This port and portable
“intelligent” sensor may be used for initiating the "test mode" locally to
verify all DCP control sequences, and perform test and balancing
functions. To eliminate the downtime associated with rechargeable
batteries, the portable “intelligent” sensor shall receive its power from the
sensor port.

SECTION 3 - SEQUENCE OF CONTROL

3.1

3.2

PORTABLE SERVICE TOOL:

A portable service tool will be provided with the system to allow commissioning,
adjustment, and diagnosis of the zone and local controllers. All programming will
utilize English language descriptors. The hand-held service tool provides
dynamic text or graphical current status point reporting, controller program
creation and editing while connected to or while remote from the controller. Point
override commands are provided for a period of time, until a specific time or
indefinitely. System diagnostics are simplified through dynamic representation of
key controller parameters. Access is available to any stand alone controllers
from any plug-in location throughout the entire network. The hand-held service
tool will provide all analog indication, including all digital inputs, outputs and
analog outputs.

VAV BOXES WITH REHEAT COILS:

The occupied/ unoccupied mode of the VAV box controller will be determined by
the DDC system, and the push button on the wall sensor. In the occupied mode
if the space temperature is between the heating temperature and the cooling
temperature setpoint, the box will be in a deadband mode. Provide new airflow
sensors for all VAV boxes. The VAV box control loop will modulate the primary
damper to maintain the ventilation minimum CFM setpoint. On a fall in space
temperature equal to the heating temperature setpoint, the controller will then
modulate the reheat coil as well as reset the supply air volume between the
ventilation minimum and the heating maximum. The heating volume will be a
function of the heating calculation percentage to minimize the amount of reheat,
such when the reheat coil valve is 50% open. The volume for the heating coil will
be 50% of the value between the ventilation minimum and the heating maximum.
On a 100% call for heat, the VAV box will control to the maximum heating CFM
setpoint and the control valve will be 100% open. The reverse will occur on an
increase in space temperature equal to or greater than the cooling temperature
setpoint the VAV box processor will enter the cooling mode. Using a PI control
loop, the controller will reset the box CFM setpoint from the minimum ventilation
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3.3

3.4

3.5

3.6

3.7

setpoint to the cooling maximum setpoint. In the unoccupied mode the VAV box
damper will be closed and the reheat coil valve will close. On a fall in space
temperature below the unoccupied heating setpoint the control valves will open
and the primary air damper will control to the heating volume to maintain the
night set back setpoint.

AIR COOLED CONDENSING UNIT:

The new air cooled condensing unit shall be supplied with a LonWorks control
interface. Coordinate with Section 15671. The DDC system shall be capable of
monitoring and receiving alarms from the condensing unit interface. The DDC
system shall enable the unit upon a call for cooling. The DDC system shall send
discharge air temperature set point to the LonWorks interface. All loading and
staging of the chiller shall be controlled by the self contained condensing unit
controls provided and installed at the factory.

HOT WATER RADIANT PANELS:

Hot water valves serving radiant panels shall be controlled off of the lowest
temperature sensor in the radiant zone. ( One radiant zone serves multiple VAV
zones and sensors.)

CABINET UNIT HEATERS:

DDC system shall enable cabinet unit heaters based off an adjustable space
temperature setpoint. When enabled, fan shall run continuously. Upon proof of
fan operation, EMS shall modulate hot water valve to maintain adjustable space
temperature setpoint.

PLENUM UNIT HEATERS:

DDC system shall enable unit heaters based off an adjustable plenum
temperature setpoint. When enabled, fan shall run continuously. Upon proof of
fan operation, EMS shall modulate hot water valve to maintain adjustable space
temperature setpoint.

All other equipment including air handlers, pre-heat coils, exhaust fans, etc. shall
be controlled to match existing.

END OF SECTION 15910
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SECTION 15970 - WATER SYSTEM TEST AND BALANCE

PART 1- GENERAL
1.1 SUMMARY

A. Provide hot water, chilled water and condenser water system testing & balancing.
1.2 SUBMITTALS

A. Quality Assurance- Agency will submit four copies of complete test data to
Architect for evaluation and approval including neatly typed listing of items
required by Contract Documents.

B. Closeout Submittals- Agency will submit approved copies of water test and
balance report for inclusion in Operations & Maintenance Manual.

1.3  QUALITY ASSURANCE

A. Qualifications- Work by Agency will be performed under direct supervision of
qualified Heating and Ventilating Engineer employed by Agency.

B. Approved Balancing Agencies

Bonneville Test and Balance

BTC Services

Certified Test and Balance

Danis Test and Balance

RS Analysis

Technical Specialties

Temp Co.

Nookhowbd=

1.4  SEQUENCING

A. Test and balance subcontract will be awarded to Agency upon contractors
receipt of Notice To Proceed to allow Agency to schedule this work in
cooperation with work of other Sections involved and to comply with completion
date.

B. Schedule testing & balancing to begin upon completion of cooling and heating
systems including installation of all specialties and devices. Begin work of this
Section after heating, ventilating, and cooling systems and equipment are in full
operation and continue their operation during each working day of testing and
balancing.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

31  FIELD QUALITY CONTROL

A. Site Tests
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1. Instruments used by Agency will be accurately calibrated and maintained
in good working order.
2. Balance & Testing Agency will provide technicians with following
instruments for field use

a. One set of pressure gauges and fittings

b Dry bulb thermometer

C. Wet bulb thermometer

d. Thermocouple unit and thermocouples

e. Set of balancing cock adjustment wrenches

f. Portable field flowmeter

3. If requested, conduct tests in presence of Architect.
4. Preparation of System - Phase |

a. Open valves to full position including coil stop valves, close
bypass valves, and return line balancing cocks.

b. Remove and clean strainers.

C. Examine water in system to determine if it has been treated and is
clean.

d. Check pump rotation.

e. Check expansion tanks to make sure they are not air bound and
system is full of water.

f. Check air vents at high points of water systems to make sure they
are installed properly and are operating freely. Make certain air is
removed from circulating system.

g. Set temperature controls so coils are calling for full heating or
cooling.

h. Check operation of automatic valves.

i. Check and set operating temperature of boilers and chiller to
design requirements.

j- Perform air balance before beginning water balance.

5. Performance of Testing & Balancing - Phase I

a. Set pumps to proper gpm delivery.

b. Adjust flow of hot water through boilers, chilled water through
chiller and condensing water thru chiller and cooling tower.

C. Check leaving water temperatures, return water temperatures,
and pressure drop through boilers and chiller. Reset to correct
design temperatures.

d. Check water temperature at inlet side of coils. Note rise or drop of
temperatures from source.

e. Balance each water coil.

f. Upon completion of flow readings and coil adjustments, mark
settings and record data.

6. Performance of Testing & Balancing - Phase Il

a. After making adjustments to coils, recheck settings at pumps,
chiller, cooling tower and boilers. Readjust if required.

b. Install pressure gauges on each coil, then read pressure drop
through coil at set flow rate on call for full heating and cooling.

C. Check and record the following items at each heating element -
1) Inlet water and air temperatures

) Leaving water and air temperatures
3) Pressure drop of each coll
) Pressure drop across bypass valve
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5) Pump operating suction and discharge pressures and final
TDH
6) Mechanical specifications of pumps
7) Rated and actual running amperage of pump motor

END OF SECTION 15970
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SECTION 16000 - GENERAL PROVISIONS, ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions and Division 1 Specification Sections apply to work of this section and all
other Division 16 specification sections.

B. This section applies to all Division 16 specification sections.
1.2 SUMMARY
A. This section includes general administrative and procedural requirements for electrical
installations to expand the requirements of the General Conditions and Division 1 Specification

Sections.

1.3 STANDARDS

A. The following industry standards are considered minimum requirements for electrical work and
are made a part of the contract documents:

National Electrical Code, 2002 Edition (NEC)

Electrical Ordinances of Local Governing Authority
Utah State Fire Marshal's Rules and Regulations
International Building Code

International Fire Code

Underwriters Laboratories (UL) Standards

American National Standards Institute (ANSI)

National Electrical Manufacturer's Association (NEMA)
National Fire Protection Association (NFPA) Standards
0. Regulations of American Standards Association

BOoo~NoORrwWNE

B. If any conflict occurs between these rules and the contract documents or between the plans and
specifications, notify the Project Engineer promptly in writing. Do not proceed with any work in
conflict until a solution is approved in writing by the Project Engineer.

1.4 WORKMANSHIP

A. All Electrical Work of any nature shall be performed by qualified electricians, experienced in the
type of work to be performed and licensed with the State of Utah. Electricians shall show their
license upon request of the Owner, Project Engineer and/or their representatives.

1.5 ELECTRICAL WORK INCLUDED

A. The basic contract work includes all labor, material, tools, transportation, equipment, and
superintendence specified, indicated on the drawings or necessary to make a complete
installation of, but not limited to, the following:

1. Appliances, apparatus and materials not specifically noted on drawings or mentioned herein,
but which are necessary to make a complete working installation of all electrical systems
required for the project.

2. Hangers, anchors, sleeves, chases, supports and fittings as may be required and as
indicated.
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3. Demolition of existing electrical service to heating, ventilating, and air conditioning
equipment to be removed.

4.  Electrical service to new heating, ventilating and air conditioning equipment complete with
circuit breakers, safety switches and branch circuits.

5.  Bonding of new rooftop equipment to the existing building lightning protection system.

1.6 SUBSTITUTIONS

A. Material or products specified by name of manufacturer, brand or trade name or catalogue
reference will be the basis of the bid and furnished under the contract unless changed in writing by
the Project Engineer. Where two or more materials are named, the choice of these will be
optional with the Contractor.

B. Submit requests for substitution in writing to the Project Engineer with copy to Consulting
Engineer, in accordance with the General Conditions.

1.7 ACCURACY OF DATA

A. Data given herein and on the drawings are as exact as could be secured, but their absolute
accuracy is not guaranteed. Specifications and drawings are for the assistance and guidance of
the Contractor.

B. Electrical drawings are diagrammatic, but will be followed as closely as building construction and
work of other contractors will permit. All deviations from the drawings required to make the
Electrical Work conform to the existing building and to the work of other contractors will be made
by the Contractor as approved by the Project Engineer.

1.8 VISIT THE SITE

A. Contractors are assumed to have visited the site and thoroughly acquainted themselves with
conditions affecting the proposed work. Verify existing conditions and measurements at the
building before beginning work and immediately notify the Project Engineer of any discrepancies
which may adversely affect completion of the work.

1.9 TEMPORARY POWER

A. Provide temporary power for reasonable convenience during construction in accordance with the
General Conditions.

B. Provide GFCI Protection for all temporary power outlets.

C. Use temporary power for construction purposes only. Do not use temporary power for electric
space heating, etc..

1.10 SHOP DRAWING SUBMITTALS

A. As soon as possible after contract award, submit shop drawings for review in accordance with the
General Conditions and Division 1 Specifications.

B. Provide manufacturers' catalogue and/or descriptive literature indicating specific model and/or
catalog numbers, options, accessories and modifications for the following items:

1. Safety Switches

2. Circuit Breakers
3. Motor Starters
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C. Above list is considered minimum. Additional items may be required to be submitted for review.
D. Refer to individual Specification Sections for additional Shop Drawing Submittal requirements.

1.11 RECORD DRAWINGS

A. Provide As-Built Record Drawings in accordance with the General Conditions and Division 1
Specifications.

B. Indicate all changes made to the drawings such as changes in equipment and outlet locations,
changes in circuit routing and circuit numbering, etc. Include all changes by Addenda, Change
Order, Supplemental Instruction or verbal instruction.

C. Refer to individual Specification Sections for additional Record Drawing requirements.

1.12 OPERATION AND MAINTENANCE MANUALS

A. Provide Operation and Maintenance Manuals in accordance with the General Conditions and
Division 1 Specifications.

B. Include manufacturers' catalog and/or descriptive literature of equipment actually installed.
Clearly indicate on literature the specific model and/or catalog numbers of equipment installed,
including all options, accessories and/or modifications.

C. All copies of literature will be new, clean and clearly legible.

D. Refer to individual Specification Sections for additional Operation and Maintenance Manual
requirements.

1.13 WARRANTY

A. Provide Warranty for Electrical Work in accordance with the General Conditions and Division 1
Specifications.

PART 2 - PRODUCTS

2.1 MATERIALS

A. All materials and equipment for which U.L. Standards have been established, will be listed by and
bear the label of Underwriters Laboratories, Inc..

B. All materials will be new and bear the manufacturer's name, trade name and catalog or model
numbers. Similar items will be of the same manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation of materials will comply with all codes and be accomplished with good workmanship in
the judgement of the Project Engineer.

3.2 COOPERATION WITH OTHER CONTRACTORS

A. Cooperate with other contractors doing work on the building as may be necessary for the proper
execution of the work of various trades employed in construction of the building.
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B. Refer to drawings, for construction details, and coordinate the electrical work with that of other
contractors to the end that unnecessary delays and conflicts will be avoided.

3.3 MATERIAL HANDLING

A. Use all means necessary to protect materials before, during and after installation and to protect
the installed work and materials of all other trades.

B. Inthe event of damage, immediately make all repairs and replacements necessary to the
approval of the Project Engineer and at no additional cost to the Owner.

3.4 CUTTING AND REPAIRING

A. Provide all required digging, cutting, etc. incidental to the Electrical Work. Make required repairs
thereafter to the satisfaction of the Project Engineer.

B. Do not cut into any major structural element, beam or column, without written approval of the
Project Engineer.

C. Install the Electrical Work to proceed with other trades in order to avoid unnecessary cutting of the
construction.

3.5 CONSTRUCTION REVIEW

A. The Owner and/or Project Engineer will perform construction review throughout the construction
of the project. The construction review does not relieve the contractor from the responsibility of
providing all materials and performing the work in accordance with the Contract Documents.

B. Notify the Project Engineer in writing, giving ample notice, at the following stages of construction
and allow the Owner and/or Project Engineer to review the installed work.

1. When all electrical rough-in is complete, but not covered.
2. Pre-Final, upon completion of all electrical work.
3.  Final, upon completion of all items noted in the Pre-Final Construction Review Report.

C. Test all systems and equipment provided and/or connected under the Contract for short circuits,
ground faults, proper neutral connections and proper operation in the presence of the Owner
and/or Project Engineer.

D. The entire construction will be installed in accordance with the contract documents and be free of
mechanical and electrical defects prior to final acceptance of the work.

* END OF SECTION 16000 *
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SECTION 16060 - MINOR ELECTRICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

B. Division 1 Demolition Sections.

1.2 SCOPE

A. Remove electrical equipment and wiring systems and make required extensions and
reconnections as shown on Drawings and specified herein.

B. Repair all damage resulting from demolition and extension work.

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Provide new materials and equipment for patching and extending work as specified in the
appropriate Specification Section for the materials and equipment involved.

B. Where materials or methods not included in the Specifications are required, provide materials and
methods in accordance with normal construction industry standards and as approved by the
Project Engineer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Field verify existing measurements and circuiting arrangements are as shown on Drawings.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.

C. Demolition Drawings are based on available existing building electrical drawings. Report
discrepancies to the Project Engineer before disturbing existing installation.

D. All demolition and extension work is not necessarily indicated on Drawings. Include all such work
without additional cost to Owner.

3.2 PREPARATION

A. Coordinate utility service outages with Utility Company.

B. Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use electricians
experienced in such operations.

C. Protect all existing electrical equipment to remain from damage during demolition and new

construction. Survey all existing equipment prior to beginning work and document in writing or by
photograph any existing damage to existing equipment.
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3.3 DEMOLITION

A.

Coordinate with Owner for equipment and materials to be removed by Owner or salvaged by the
contractor for Owner. Place salvaged equipment and materials in storage at the project site as
directed by the Owner.

Legally dispose of all removed equipment and materials not salvaged for the Owner.
Remove abandoned wiring to source of supply, i.e. panelboard, circuit breaker, etc..

Remove accessible abandoned conduit, cables, junction boxes, etc., including above accessible
ceilings. Cut conduit flush with walls and floors.

Disconnect abandoned outlets and remove devices. Remove abandoned outlet boxes and
conduit servicing them where indicated on drawings. Provide blank cover for abandoned outlets
which are not indicated to be removed.

3.4 EXTENSION OF EXISTING ELECTRICAL WORK

A.

Reconnect existing equipment where demolition interrupts existing branch circuits or feeders to
the equipment.

Repair adjacent construction and finishes damaged during demolition and extension work to
match surrounding surfaces.

Maintain access to existing electrical installations which remain active. Modify installation or
provide access panel as appropriate.

Extend existing installations using materials and methods as specified for new work. Remove and
replace existing installations which are not compatible with new work.

3.5 CLEANING AND REPAIR

Clean and repair existing materials and equipment which remain or are to be reused.

Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace
damaged circuit breakers and provide closure plates for vacant positions. Provide new typed
circuit directory showing revised circuiting arrangement.

3.6 INSTALLATION

A. Install relocated materials and equipment as required for new materials and equipment.
3.7 OUTAGES
A. Maintain Existing Electrical Systems in service until new systems are complete and ready for
service. Disable systems only to make switchovers and connections. Minimize outage duration.
B. Obtain permission from Owner and/or Project Engineer before partially or completely disabling

systems in accordance with Division 1 Specification Sections.

* END OF SECTION 16060 *
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SECTION 16110 - RACEWAYS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE
A. Provide a complete raceway system for all wiring as shown on the drawings and as specified

herein.

PART 2 - PRODUCTS

2.1 RACEWAYS

A.

B.

Provide minimum 3/4" trade diameter raceways for all wiring systems.

Do not use aluminum conduit, intermediate steel conduit (IMC), BX cable, MC cable, Flexible
Non-metallic Tubing, NM cable, Direct Burial Cable or any other wiring methods not allowed by
this specification unless approved in writing by the Project Engineer and/or Engineer.

2.2 ABOVEGROUND RACEWAYS

A.

Provide Electrical Metallic Tubing (EMT), galvanized inside and out, for raceways not subject to
permanent moisture or damage.

Provide Galvanized Rigid Steel Conduit (GRC) where raceways are subject to permanent
moisture such as underground, or damage such as vehicular traffic, etc..

2.3 FLEXIBLE RACEWAY CONNECTIONS

A.

Provide Flexible Steel Conduit for final connection to motors and equipment subject to vibrations
or movement, not to exceed 3 feet in length.

Provide liquid-tight flexible steel conduit outside and in wet, humid, corrosive and oily locations.
1. Provide Sunlight Resistant liquid-tight flexible steel conduit outdoors.
Provide a ground conductor in all flexible steel conduit.

Flexible Steel Conduit may be used where misalignment or cramped quarters exist only with prior
approval of the Project Engineer and/or Engineer.

Flexible Steel Conduit may be used to fish through existing walls and ceilings only with prior
approval of the Project Engineer.

2.4 CONDUIT FITTINGS

A.

B.

Provide steel compression type or steel set screw type fittings for Electrical Metallic Tubing.

Provide malleable iron clamp type fittings for Flexible Steel Conduit.

C. Provide steel compression type fittings for Liquid-Tight Flexible Steel Conduit.
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D. Provide threaded fittings for GRC conduit. Provide double locknuts and plastic bushing for GRC
conduit terminations or provide boxes and enclosures with threaded hubs.

E. Provide steel rain-tight, compression type fittings for all conduit installed outside and in wet,
humid, corrosive and oily locations.

F. Provide Insulated Throat Connectors for all conduit terminations 1" diameter and smaller. Provide
insulating bushings for all conduit terminations 1-1/4" diameter and larger.

G. Provide Grounding Bushings bonded to the electrical system ground:
1. On each end of all conduits used to protect ground conductors.

2. On all conduit terminations installed in concentric or eccentric knockouts or where reducing
washers have been installed.

H. Do not use cast metal or indenter type fittings. Do not use screw-in type fittings for Flexible Steel
Conduit. Do not use spray (aerosol) PVC cement.

2.5 RACEWAY SEALS

A. Seal all conduit penetrations through fire rated walls, ceilings and floors with a UL classified fire
barrier system as manufactured by Scotch 3M or Nelson Electric which will provide an immediate
fire seal, require no curing time, and emit no hazardous or toxic fumes.

B. Seal all conduit penetrations through airtight spaces and plenums with an approved mastic
compound acceptable to the Project Engineer to prevent air leakage.

2.6 ROOF PENETRATIONS

A. Provide Galvanized Steel or Lead roof jacks of suitable style and material for all conduit
penetrations through roof to provide a weathertight seal. Coordinate style, material and
installation with the general contractor.

2.7 PULL BOXES

A. Provide pull boxes or conduit bodies in accessible locations where required to reduce the number
of bends in the conduit run to less than 360 degrees and at points not exceeding 100 feet in long
branch circuit conduit runs.

1. Indicate exact location of pull boxes and conduit bodies on the As-Built Record Drawings.

PART 3 - EXECUTION

3.1 SUPPORTS

A. Securely support all raceways with full (2 hole) pipe straps, hangers, or ceiling trapeze directly
from building structure such as roof trusses, beams, floor joists, etc., in accordance with
Specification Section 16190 - Supporting Devices.

1. Do not support raceways from other electrical systems or mechanical systems.

B. Provide supports at 5'-0" on center with a minimum of two supports for each ten foot length of
conduit or fraction thereof up to 6 feet.

C. Provide a support within 12" of each coupling, fitting, box, enclosure and bend.
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D.

Install supports at vertical to horizontal conduit bends on the upper side of the bend.

3.2 INSTALLATION

A.

Raceway layouts on the drawings are generally diagrammatic and the exact routing of raceways
will be governed by structural conditions and the work of other contractors.

Install raceways concealed within finished ceilings, walls and floors except where exposed
raceways are specifically shown on the drawings or permitted by the Project Engineer.

Install exposed raceways parallel with or perpendicular to walls and ceilings, with right angle turns
consisting of symmetrical bends or conduit bodies equal to Crouse-Hinds "Condulet". Avoid all
bends and offsets where possible.

1. Paint all exposed raceways to match surrounding surfaces.

Install raceways minimum 12" from insulation of hot water piping, steam piping and other systems
or equipment with temperatures in excess of 104° F (40° C).

Make all field bends and offsets with a radius not less than allowed by the National Electrical Code
for the type of raceway system.

1. Do notinstall bends or offsets which are flattened, kinked, rippled or which destroy the
smooth internal bore or surface of the conduit.

Cap the open ends of raceways during construction to prevent the accumulation of water, dirt or
concrete in the raceways. Thoroughly clean raceways in which water or other foreign matter has
been permitted to accumulate or replace the raceway where such accumulation cannot be
removed by a method approved by the Project Engineer.

Do not install raceways which have been crushed or deformed in any manner.

Do not install wiring until work which might cause damage to the wires or raceways has been
completed.

* END OF SECTION 16110 *
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SECTION 16120 - CONDUCTORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide all conductors for power and lighting as shown on drawings and as specified herein.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Provide Copper building wire, minimum #12 AWG, with type THHN/THWN or XHHW 600 volt
insulation, except as otherwise noted on the drawings or required by NEC.

B. Provide stranded conductors for wires #8 AWG and larger and for terminal connections to all
motors. Stranded or solid conductors may be used for sizes smaller than #8 AWG at the
contractor's option.

C. Provide conductors with surface printed identification showing conductor size and material,
insulation type, voltage rating and approvals at regularly spaced intervals of 24".

D. Do not use sizes smaller than #12 AWG in branch circuits carrying load. Circuits requiring larger
sizes to meet voltage drop conditions, etc., are indicated on the drawings.

1.  Where branch circuit homeruns indicate conductor size, use that size conductor for the
entire branch circuit, including switch legs, etc.

E. Do not use aluminum conductors.
2.2 SPLICES
A. Provide Ideal wirenuts or Scotchlock spring connectors for all conductor splices #8 AWG and
smaller. Provide split-bolt or compression type connectors for all conductor splices larger than #8
AWG.
B. Provide splices which are UL listed for the type, quantity and size of the conductors to be spliced.

C. Provide all splices with insulation at least equal to that of the conductor.

D. Provide watertight splices in junction or outlet boxes located outside and in wet locations. Provide
heat shrink insulating kits or use connectors pre-potted with an approved waterproof compound.

E. Splice conductors only in approved boxes. Do not splice conductors in conduit bodies.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all conductors in approved raceway systems.
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B. Install conductors continuous without splice between outlet boxes, devices and panelboards.

1. Provide suitable junction boxes in readily accessible locations where splices are necessary
at intermediate points. Indicate exact location of all boxes on the As-Built Record Drawings.

C. Do not install wiring until work which might cause damage to the wires has been completed.

3.2 COLOR CODING

A. Color code all wiring at each enclosure and box where conductors are accessible and at each
splice, tap or termination by means of colored conductor insulation.

1.  For conductors #6 AWG and larger, colored self-adhesive tape with the appropriate color
designations may be used.

B. Color code each conductor of each circuit as follows.
1. Ground: Green or Bare Copper

2. 120/208 Volt, 3 Phase, 4 Wire System
a. Phase A - Black
b. Phase B - Red
c. Phase C - Blue
d. Neutral - White

3.  277/480 Volt, 3 Phase, 4 Wire System
a. Phase A - Brown
b. Phase B - Yellow
c. Phase C - Violet
d. Neutral - Gray

4.  Match existing conductor color coding if different than above.

C. Color code switch legs and travelers according to phase with colors other than used for phase
conductors, to be consistent throughout the project.

3.3 MULTI-WIRE BRANCH CIRCUITS

A. Where a common neutral is run for multi-wire branch circuits, connect phase conductors to
separate phases such that the neutral conductor will carry only the unbalanced current. Use
neutral conductors of the same size as the phase conductors unless specifically noted otherwise.

B. Do not install more than three phase conductors in any raceway except where specifically shown
on the drawings or approved by the Project Engineer and/or Engineer.

3.4 PHASE ROTATION

A. Phase rotation for Three Phase System will be A leads B Leads C from front to back, from left to
right or from top to bottom as viewed from the front of the enclosure.

* END OF SECTION 16120 *
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SECTION 16130 - ELECTRICAL BOXES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide junction boxes and outlet boxes at each outlet, fixture and other device location as shown
on drawings and as specified herein.

PART 2 - PRODUCTS

2.1 OUTLET AND DEVICE BOXES

A. Provide galvanized or cadmium plated sheet steel electrical boxes in indoor dry locations, of the
most suitable size and shape for the conditions encountered and in accordance with NEC
requirements for the number of conductors allowed.

B. Provide minimum 4" Square or Octagonal, 1-1/2" Deep Boxes unless specifically indicated
otherwise on the drawings.

1. Provide minimum 4" Square or Octagonal, 2-1/8" Deep Boxes where Three (3) conduit
connections are required.

2. Provide minimum 4-11/16" Square, 2-1/8" Deep Boxes where Four (4) or more conduit
connections are required.

3.  Provide gang boxes where more than one device is located at the same point.

4. Boxes smaller than 4" Square or Octagonal, even though of equivalent cubic inch capacity,
are not acceptable.

C. Provide Type FD cast metal boxes outside, in wet, humid or corrosive locations and where
exposed to damage such as vehicular traffic.

D. Confer with the various equipment suppliers and either use or properly provide for boxes which
are furnished with the equipment, such as speakers, horns, bells, etc..

E. Do not use "THRU-THE-WALL" boxes, sectional (gangable) boxes or non-metallic boxes.

2.2 JUNCTION BOXES

A. Provide junction boxes as specified for outlet and device boxes except that boxes 6" square and
larger may be painted sheet steel.

2.3 BOX ACCESSORIES

A. Provide fittings, plaster rings, cover plates and other accessories suitable for the purpose and
location of each box.

B. Provide plaster rings which are minimum 1/8" deeper than wall covering for flush mounted boxes
(i.e. use 3/4" plaster ring for 5/8" gypsum board wall covering) such that plaster ring will be flush
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C.

with finished face of wall.

Provide industrial raised covers for surface mounted outlet and device boxes.

PART 3 - EXECUTION

3.1 SUPPORTS

A.

B.

D.

Support each box from the building structure independent of the raceway system.

Support flush mounted wall boxes with metal bar hangers or metal stud backing behind the box
secured to wall studs.

Secure surface mounted boxes to building structure with minimum of 2 screws or bolts as
required.

Do not use side mounted boxes or brackets.

3.2 INSTALLATION

A.

C.

Install flush mounted boxes, after being equipped with extensions, accessories, etc., flush with
finished face of wall, ceiling or floor. Replace or repair all boxes not installed flush with finished
surfaces to the satisfaction of the Project Engineer.

Seal around the surface of all switch and outlet boxes with plaster or grout to close any opening
between the outlet box and the wall finish.

Install boxes level and plumb.

3.3 LOCATIONS

A.

C.

The wiring system layouts on the drawings are generally diagrammatic and the location of outlets
and equipment are approximate.

Study all available drawing details, shop drawings, equipment drawings, building conditions and
materials surrounding each outlet and device box prior to installing the box to ascertain the exact
location required for each box.

The right is reserved to make any reasonable change in the location of the outlets before roughing
in, without involving additional expense.

3.4 MOUNTING HEIGHT

A.

Install outlet and device boxes at the heights shown on the drawings or as directed by the Project
Engineer. In general, mount outlets as follows.

1. Convenience Outlet 18"

All mounting heights, including mounting heights indicated on drawings, are to the center of the
outlet box above finished floor or grade unless noted otherwise.

Refer to applicable Specification Sections for mounting heights of devices and equipment not
included above or install at heights as directed by the Project Engineer and/or Engineer.

* END OF SECTION 16130 *
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SECTION 16140 - OUTLETS AND WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE
A. Provide all wiring devices complete with coverplates and necessary accessories as shown on the

drawings and as specified herein.

1.3 SUBMITTALS

A.

Provide submittals for each type of wiring device to be used on the project in accordance with
Division 1 Specifications and Section 16000 - General Provisions, Electrical to verify compliance

with the contract documents.

PART 2 - PRODUCTS

2.1 WIRING DEVICES

A.

Provide wiring devices rated 20 amps minimum, as specified below, or equivalent of Eagle,
General Electric, Hubbell, Leviton or Pass & Seymour.

1. Receptacle, duplex convenience, 3-wire Bryant 5352
2. Receptacle, duplex, GFCI protected Bryant GFR53FT

Color of devices will be gray unless directed otherwise by the Project Engineer.

Provide convenience outlets with GFCI protection in accordance with NEC requirements, where
installed outside or within 6 feet of any sink and as indicated on the drawings.

1. Provide a self-adhesive printed label stating "GFCI PROTECTED" for each outlet protected
by feed-through GFCI receptacles or GFCI circuit breakers.

2.  Use feed-through GFCI outlets only to protect other outlets within sight of the GFCI
protected outlet.

2.2 COVERPLATES

A.

Provide a cover plate for each outlet and box suitable for the location and function of the outlet
and box.

Provide blank cover plates for junction boxes and outlet boxes not used.
Provide Stainless Steel coverplates unless directed otherwise by the Project Engineer.
Provide UV Stabilized Polycarbonate, "Raintight While In Use" coverplates with spring return lids

and suitable gasket as manufactured by Eagle or Taymac for all devices installed outside or in wet
locations.
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2.3 ACCESSORIES

A. Equip each outlet with devices suitable for the purpose of the outlet and with means of properly
connecting the equipment served, whether or not such devices are specifically mentioned.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Properly locate each outlet to fulfill its particular purpose. Do not install receptacles or boxes
inside cupboards, behind drawers, or otherwise so located, as to be inaccessible or unsuited for
the purpose intended.

B. Install all outlets and wiring devices flush with face of coverplate, with the coverplate in contact
with the finished face of the wall and with mounting strap of device in contact with the outlet box.

* END OF SECTION 16140 *
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SECTION 16190 - SUPPORTING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide suitable supporting devices for all electrical equipment, raceways and components as
specified herein and as shown on the drawings.

B. Refer to individual specification sections for additional supporting requirements.

PART 2 - PRODUCTS

2.1 SUPPORTING DEVICES

A. Provide support anchors which will support in tension a minimum of 4 times the weight of the
equipment to be supported but not less 100 Ibs.

B. Provide wood screws in wood; toggle bolts in hollow masonry units; expansion bolts with lead
shield or shot anchors in concrete and brick; and machine screws, threaded 'C' clamps or spring-
tension clamps on steel work.

C. Do not use tie wire for support unless specifically called for in individual specification sections.

D. Do not use threaded C Clamps on tapered steel sections.

E. Do not weld supports, equipment, boxes, raceways, etc., to steel structures.

F. Do not use wooden plugs or plastic inserts as a base for supports.

G. Do not use shot anchors or drilled anchors of any kind in prestressed or post-tensioned concrete
slabs and beams except as approved in writing by the Project Engineer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Secure supporting devices to building structure.

B. Do not install supporting devices with sheetrock or plaster as the sole means of support. Provide
proper blocking behind the sheetrock or plaster as required to support equipment.

* END OF SECTION 16190 *
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SECTION 16195 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide identification of all electrical equipment, devices, enclosures, conductors, cables, etc., as
shown on the drawings and as specified herein.

B. Refer to individual specification sections for additional identification requirements.

PART 2 - PRODUCTS

2.1 NAMEPLATES

A. Provide engraved laminated micarta or plastic nameplates to identify each panelboard, cabinet,
motor starter, disconnect, etc., with the following minimum lettering heights:

1. Disconnects, motor starters, etc. - 1/4"

B. Provide Black Nameplates with White Lettering unless noted otherwise, or required to contrast
with equipment enclosures.

C. Do not use Dynamo Labels, printed labels, etc., unless specifically called for in other specification
sections or approved by the Project Engineer and/or Engineer.

2.2 PANELBOARD IDENTIFICATION

A. Provide nameplates on each Branch Breaker of Distribution Panelboards to indicate the Panel or
Equipment served by the Branch Breaker and the location of the Panel or Equipment.

1. Example: CU/2 ON ROOF

2. Install the branch breaker nameplates on the wireway cover trim of panelboards. Do not
install the nameplates on interchangeable dead-front trims.

2.3 EQUIPMENT IDENTIFICATION

A. Provide engraved nameplates on the exterior of each Motor Starter, Safety Switch, etc., to include
the Equipment Description, Number or Designation, Voltage, Motor Horsepower and/or Full Load
Amps and the Circuit from which the equipment is served.

1. Example: CONDENSING UNIT CU-2
116 AMPS, 480 VOLT, 30
CIRCUIT SPHHB-8

B. Provide engraved nameplates on the exterior of feeder and other major junction boxes and pull

boxes to indicate the function of the wiring within the box such as "PANEL 'A' FEEDER" or "FIRE
ALARM PULLBOX".
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2.4 CONDUCTOR IDENTIFICATION

A. Identify each branch circuit and each feeder conductor at each outlet box, pull box or other
accessible location with hand lettering in black India ink in the enclosure to indicate panel and
circuit numbers of all conductors in the enclosure.

2.5 PANELBOARD CIRCUIT INDEX

A. Provide a new neatly typed index to include type of load served and the specific location of the
load for each branch circuit of each existing panelboard in which branch circuits are added and/or
deleted to reflect the changes in circuiting.

B. Examples
1. Lighting, Southwest Conference Room
2. Lighting, 2nd Floor Conf. Rm and Office 208
3.  Outlets, SW Conf. Rm, west and north walls

C. Do not use room numbers shown on plans, use room numbers or nomenclature assigned to
rooms by the Owner. Do not use remarks from panel schedules on drawing, the remarks are for
the Contractor's reference only.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install nameplates to be visible from normal viewing angles.

B. Attach nameplates to equipment enclosures with stainless steel screws or rivets. Adhesives are
not acceptable.

C. Install panel index behind protective plastic covering.

* END OF SECTION 16195 *
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SECTION 16400 - SECONDARY SERVICE AND DISTRIBUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide modifications and additions to the existing electrical service as shown on drawings and as
specified herein.

PART 2 - PRODUCTS

2.1 SYSTEM
A. The Existing Secondary Electrical Distribution System is 277/480 Volt, Three Phase, Four Wire,
60 Cycle for HID Lighting, Fluorescent Lighting, and Equipment; and 120/208 Volt, Three Phase,
Four Wire, 60 Cycle for Incandescent Lighting, Appliances and Outlets.

PART 3 - EXECUTION

3.1 FEEDERS

A. Before or during final job site observation, check existing panel feeders and main feeder for
balance of load on each phase, and make necessary adjustments to insure acceptable balance.

3.2 POWER OUTAGES

A. Power outages to any portion of the existing building will not be allowed except on weekends,
holidays and/or as directed by the Owner.

1. Submit written requests for power outages to the Owner not less than Seven (7) working
days prior to all proposed outages.

2. Do not take any power outages without the Owners permission.

* END OF SECTION 16400 *
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SECTION 16440 - SAFETY SWITCHES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

B. Section 16475 - Fuses

1.2 SCOPE

A. Provide all disconnect switches required by NEC or local regulations as shown on drawings and
specified herein.

1.3 SUBMITTALS

A. Provide shop drawing submittals for each Safety Switch type in accordance with Division 1
Specifications and Section 16000 - General Provision, Electrical to verify compliance with the
Contract Documents.

B. Include Manufacturer's standard published literature for each switch type. Clearly indicate all
options, accessories, finishes, etc., to be provided with each switch type.

PART 2 - PRODUCTS

2.1 SAFETY SWITCHES

A. Provide NEMA KS1, Heavy Duty Type HD, horsepower rated, quick-make, quick-break enclosed
load interrupter knife switches, fusible or non-fusible as required, with externally operable handle,
lockable in the OFF position and interlocked to prevent opening front cover with switch in ON
position.

B. Maximum voltage, current rating and horsepower rating will be clearly indicated on a metal plate
riveted or otherwise permanently fastened to the switch enclosure.

C. Provide switches with NEMA 1 enclosures or where indicated as weatherproof, NEMA 3R
enclosures.

2.2 ACCEPTABLE MANUFACTURERS

A. Acceptable safety switch manufacturers, subject to compliance with the contract documents, are
Challenger, Cutler Hammer, General Electric, Siemens, and Square 'D'.

PART 3 - EXECUTION

3.1 SUPPORTS

A. Provide a minimum of four supports, located at each corner of each switch enclosure. Where the
enclosure exceeds 36 inches in any dimension, provide additional supports at 24 inches on center
maximum.

3.2 MOUNTING HEIGHT

A. In general, mount safety switches 5'-0" above finished floor or grade to center of switch.
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B. For exterior disconnects at condensing units or packaged rooftop units, mount top of switch at the

same height as the top of the unit but not less than 24" above grade or roof to the bottom of the
switch.

3.3 IDENTIFICATION

A. Provide an engraved nameplate for each switch in accordance with Section 16195 - Identification.

B. Provide adhesive tag on inside door of each fused switch indicating NEMA fuse class and rating
installed.

* END OF SECTION 16440 *
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SECTION 16450 - SECONDARY GROUNDING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Ground all non-current carrying metallic parts of electrical equipment, raceway systems and the
neutral conductor of the wiring system as shown on the drawings and specified herein.

PART 2 - PRODUCTS

2.1 GROUND CONNECTIONS

A. Make ground connections to the existing building ground system and extend to new electrical
equipment, raceways, outlets, etc..

B. Bond the neutral conductor to electrical service ground system at the main transformer and the
main service equipment only.

C. Bond all interior metallic piping systems to the electrical service ground system.

D. Make above ground connections by means of pressure connectors, compression connectors,
clamps or other means which are UL Listed and classified as suitable for purpose.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Leave ground connections accessible for inspection.

B. Connect grounding conductors for grounding receptacles, etc., to a ground terminal in the
panelboard. Provide a separate ground terminal for each grounding conductor as it is brought into
the panelboard.

C. Install all grounding in accordance with the latest edition of the National Electrical Code.

* END OF SECTION 16450 *
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SECTION 16470 - CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide new branch circuit breakers in existing panelboards to serve new branch circuits as
shown on drawings.

1.3 SUBMITTALS

A. Provide shop drawing submittals for each breaker type in accordance with Division 1
Specifications and Section 16000 - General Provision, Electrical to verify compliance with the
Contract Documents.

PART 2 - PRODUCTS

2.1 CIRCUIT BREAKERS

A. Provide thermal-magnetic type circuit breakers unless noted otherwise.
B. Provide multi-pole breakers with trip elements in each pole and common trip handle.

C. Provide "HACR" rated circuit breakers to serve heating, ventilating and air conditioning equipment
branch circuits.

D. Provide "SWD" rated circuit breakers to serve all lighting and outlet branch circuits.

E. Provide new circuit breakers in existing panelboards of the same type as the existing circuit
breakers. Provide new mounting hardware, connectors, dead front covers, etc., as required to
install the new circuit breakers.

F. Plug-in breakers are not acceptable for use in panelboards.

2.2 INTERRUPTING RATING

A. Provide circuit breakers with minimum short circuit current interrupting ratings as shown on the
drawings.

B. The interrupting rating of circuit breakers shall be at least equal to the available short circuit
current at the line terminals of the circuit breaker and correspond to the UL listed integrated short
circuit current rating specified for the panelboards.

C. The minimum interrupting ratings of circuit breakers used as feeders and branches may be in
accordance with UL 489 tested and certified series-connected circuit breaker combinations. All
electrical equipment using the Series Rated circuit breaker combinations shall be clearly marked
on the panel nameplate and feeder breaker indicating the same.

2.3 ACCEPTABLE MANUFACTURERS

A. New circuit breakers shall be of the same manufacturer as the existing panelboards.
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PART 3 - EXECUTION

3.1 IDENTIFICATION

A. Provide new neatly typed circuit index or engraved nameplates for each panelboard in which
circuits are added, deleted, or modified, in accordance with Section 16195 - Electrical
Identification.

* END OF SECTION 16470 *
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SECTION 16475 - FUSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide fuses of the proper sizes and rating for each fusible switch as shown on the drawings and
as specified herein.

PART 2 - PRODUCTS

2.1 FUSES

A. Provide UL Class L or UL Class R, current limiting fuses, rated for up to 200,000 amperes
interrupting capacity.

1.  For branch circuits feeding motors, furnish UL Class RK5, Time-Delay fuses and for branch
circuits other than motors, furnish UL Class RK5 non time delay fuses.

B. Provide fuses which are a standard product of Bussman, Cefco, Gould/Shawmut, or Reliance.

2.2 SPARE FUSES

A. Provide a 20 percent complement, but not less than three, of each rating of each type of fuse
used on the project. Turn over spare fuses to the Owner prior to Substantial Completion.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install only fuses of the same type and rating in each fusible switch.

3.2 COORDINATION

A. Coordinate fuse sizes for packaged mechanical equipment with mechanical contractor. Provide
fuse sizes as indicated on the equipment nameplate.

* END OF SECTION 16475 *
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SECTION 16480 - MOTOR STARTERS AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions, Supplemental
General Conditions, Division 1 Specification Sections and Section 16000 - General Provisions,
Electrical apply to work of this section.

1.2 SCOPE

A. Provide motor starters, pushbutton stations, and other necessary operating devices for all Motors
and Equipment as shown on the drawings and as specified herein.

1.3 SUBMITTALS

A. Provide shop drawing submittals for each Motor Starter in accordance with Division 1
Specifications and Section 16000 - General Provision, Electrical to verify compliance with the
Contract Documents.

B. Include Manufacturer's standard published literature for each starter type. Clearly indicate all
sizes, ratings, control devices, options, accessories, finishes, etc., to be provided with each
starter.

PART 2 - PRODUCTS

2.1 MOTORS

A. Unless otherwise noted herein or on the drawings, motors will be furnished under Division 15
Specification Sections.

B. In general, motors 1/2 HP and smaller will be Single-Phase rated at 115 or 120 volt. Motors and
equipment larger than 1/2 HP will be Three-Phase with nameplate rating of 200 or 208 volt when
used on a 120/208 volt system.

2.2 MANUAL MOTOR STARTERS

A. Provide Allen Bradley Bulletin 600 single phase manual thermal overload switches with overload
heaters for each single phase motor where indicated on drawings.

2.3 MAGNETIC MOTOR STARTERS

A. Unless otherwise noted herein or on the drawings, motors starters will be furnished under Division
15 Specification Sections as part of packaged mechanical equipment.

2.4 ENCLOSURES

A. Provide starters with NEMA 1 Enclosures where located in indoor normally dry locations.

B. Provide starters with NEMA 12 Enclosures where located in humid, corrosive and oily locations
such as Boiler Rooms, etc..

C. Provide starters with NEMA 4X enclosures where located in outside or in wet locations. Provide

suitable drain for starters located outside in accordance with the manufacturers written
instructions.

MOTOR STARTERS AND CONTROLS 16480 -1



Chiller Replacement and Controls Upgrade September 2005
Provo Regional Center
DFCM # 05031310

2.5 HEATER CHARTS

A. Provide manufacturer's standard chart inside the door of each starter indicating overload heater
types, sizes and ratings for the starter.

2.6 ACCEPTABLE MANUFACTURERS

A. Acceptable motor starter manufacturers, subject to compliance with the contract documents, are
Allen Bradley, Challenger, Cutler Hammer, Furnas, General Electric, Siemens, and Square 'D'.

PART 3 - EXECUTION

3.1 SUPPORTS

A. Provide a minimum of four supports, located at each corner of each enclosure. Where enclosure
exceeds 36 inches in any dimension, provide additional supports at 24 inches on center
maximum.

3.2 MOUNTING HEIGHT

A. In general, mount individual motor starters 4'-0" above finished floor or grade to center of starter.

3.3 COORDINATION

A. Give special attention to wiring and controls for two-speed motors or motors with special controls
at no additional cost to the Owner.

B. Determine exact location of all electrical devices controlling mechanical equipment in cooperation
with the Mechanical Contractor in the field before roughing-in.

* END OF SECTION 16480 *
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